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PABOYAS ITPOT'PAMMA JUCHUAII/IMHBI

I'OPHBIE MAIIVMHBI 1 OBOPY JOBAHUE

CrielinambHOCTh
21.05.04 T'opHoe peno

Crierqanu3anus
OboraiijeHue MoIe3HbIX NCKOTIaeMbIX

YpoBeHb BbICIIIero 00pa3oBaHus - CrieaniuTeT

dopma oOyueHUs
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['opHoro gena u TpaHcnopra

["OpHBIX MalIMH ¥ TPaHCIIOPTHO-TEXHOJIOTMUeCKUX KOMIUIEKCOB
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Maruuroropck
2017 r.



Pabouast mporpamma coctaBsiena Ha ocHoBe @I'OC BO mo cnetmansHocTy 21.05.04 T'opHOoe
neso, yreepxxaeHHoro rprkazoM MOuH P® ot 17.10.2016 r. Ne 1298.

Pabouast mporpaMma paccMoTpeHa U oj00peHa Ha 3ace/ilaHuy Kadepbl TOPHBIX MalllUH U
TPaHCTIOPTHO-TEXHOJIOTHYECKUX KOMIUTEKCOB «01» ceHTsiopst 2017 r., mpoTokon Ne 1.

3aB. Kadepoii

/ A.[l. Konbra /

V/V /4

Pabouas mporpamma ofj06peHa MeToMueCcKoi KOMUCCHel MHCTUTYTa TOPHOTO Jieia U
TpaHcriopTa «19» centsiopst 2017 r., mporokon Ne 1.

I1pedceddmens /C.E.
I'aspuwies /

CorsacoBaHo:
3aB. Kadepoii ['eosiorum, MapKIIeH1epCKOro /iefia ¥ 000raleHus M0JIe3HBIX KCKOTIaeMbIX

N.A. I'puivH

Pabouast mporpamMmMa CoCTaBJieHa: noueHT Kadenpel 'MuTTK, K.T.H,

/B.M. I"'aGbacos

Perjensenr: 3aBe/lyOLMid TabopaTopuun
00O «Ypanl'eollpoekr»

% Ap.A. 3ybkoB/







JInucT perucTparui U3MeHeHUH | JOTIO/THeHU I

Ne Pazpen Kpatkoe copep>xanve naMeHeHus1/ Hara. Ne IToamnu
n/m PIIA [IOTIOJTHEHUS IIPOTOKOJIa Cb
(Mopynist) 3acesjaHust 3aB.
Kadeapsl Kadezpo
1 | PII AKTyanusanus Bcex paszesos PI1 28.09.2017 r. 4
pOTOKOJT Ne2 V4
2 PII AkTtyanu3anus Bcex paszeson PI1 07.09.2018 r. 7/
npotokos Nel V4
3 | PII AKTtyanusanus Bcex paszesnos PIT 26.09.2019 .
poTOKO/ No 2 74
4 AxTyanu3arys yueOHO-MeTOJUUeCKOro U 01.09.2020 7/ J
,’-'

yH(pOpMaLMOHHOTO 0becrieueHust
[TICLIATITUHBI

rpoToKO/ Nel




1 Ilein ocBOEHUA AMCLUIIIMHBI

[enaMu 0CBOEHUS AUCIUTUTHHBI (MO J1s1) «['OpHBIE MaIllIMHBI ¥ 000PYAOBaHUE» SIBJISTFOTCS:
dbopMrpoBaHre W pa3BUTHe 3HAHWN TIPOLIECCOB W 3aKOHOMEPHOCTeM pabOThl TOPHBIX MAIIWH,
MeXaHU3MOB 1 000pY/J0BaHUsI, UCIIO/IB3yEMOTO B YCJIOBUSIX BCEX BH/IOB FOPHBIX PabOT.

2 MecTo pucnunvebl B cTpyKkTrype OOII moAroToBKY crienyaaucra

IucturivHa «[opHbIe MalllvHbI ¥ 000pYA0BaHKE» BXOAUT B 0a30BYIO YaCTh
obpa3oBaTe/IbHOM TTPOrPaMMBI.

HuctmrnHa  [opHbIe MallIMHLI ¥ 060pYI0BaHHE:
- 6a3upyeTcs Ha TIO/TyUeHHBIX paHee CTYJeHTOM 3HaHUSIX TIPU U3YUeHUH CJlelyHOLX
JUCLIMIUIMH (BXOZSAIIMEe AUCLUIIMHBI): MaTeMaTHUKU, (GU3UKH, TeOPETUUECKON MeXaHUKH,
COIPOTUBJIEHUS MaTepuasloB, NPUK/IaJHON MeXaHUKH, KOHCTPYKLJMOHHBIX U MHCTPYMeHTa/IbHbIX
MaTrepuasioB B TOPHOM IIPOU3BO/CTBE
- HeoOXoJMMa Kak TMpeJlIecTBYIOIlee /i1 U3Y4YeHUs CJIefyIOUMX AWCLUIVIMH (BbIXOZSILIHe
mucuurvbel):  «[IpoekTrpoBaHre oOoraTUTenbHBIX — (abpuK», «DIOTALMOHHBIA MEeTOf
oborarenusi», «/lpobyieHre, u3MenbueHrne U rpoxoueHve», «BHyTpudabpruHbIii TpaHCIIOPT U
COOpY>KeHHsI», « MarHUTHBIE U 3/IeKTPUUeCKHe MeTO/IbI 000TallieH s ».

3 KomnereHuuu obyuyaromierocs, popmupyemMbie B pe3y/ibTaTe 0CBOCHHUS JUCIUILTHHBI
(Mopy/1s1) ¥ TTaHUpYeMble pe3y/bTaTbl 00yueHust

B pe3ynbTaTe 0CBOEHUS JUCIUITIMHBI (MO/YJ/151) «"OpHbIE MAIITMHbLI ¥ 000pY/1I0BAHKE»
oOyuaroruiics Jo/bKeH 001aZiaTh CIeAyOIMMUA KOMIIeTeHIUSMU:

CTpyKTypHBIM

3J1eMeHT [Tnanupyemblie pe3y/ibTaTbl 00yUeHust
KOMIIeTeHLINU
ITK-14 roToBHOCTBI0 YUYaCTBOBATh B HCC/IeJOBAHUAX 00HeKTOB NMpodeccHoHaTbHOM
JAesITeIbHOCTHU M UX CTPYKTYPHBIX 3/IEMEHTOB

3HaTh - OCHOBHBIE COCTaBHbIE YaCTH MaIIMH W 000pYy/0BaHUS HENpPepbIBHOTO
TPAHCIIOPTa;
- TIPUHIMITBI QYHKIIMOHUPOBAHUSI MAalllMH WM 000pY/I0BaHHSI HEMPEPBIBHOTO
TPAHCIIOPTa;

- TeXHWYeCKHe XapaKTepUCTHKM M TapaMeTpbl MallMH U 000py/0BaHUS
HernpepbIBHOTO TPAaHCIIOPTa.

YmMmeThb - BBIJIeNISTh B KOHCTPYKLIMK MalllMHbI HETIPepLIBHOTO TPAHCTIOPTa OCHOBHEIE
COCTaBHbIe YaCTy;

- pa3pabaTbIBaTh KHHEMATHUECKUE CXeMbI TOPHBIX MAllIMH U 000PY/I0BaHUS;

- OIIeHHBATh IMapaMeTpPbl FOPHBIX MalllMH ¥ 060Dy /I0BaHUSI.

Bnagetn - METO/IMKOW CTPYKTYPHO-(PYHKIIMOHA/ILHOTO aHa/u3a TOPHBIX MallldH U
obopy/ioBaHus;
- MeTOAWKaMM pacyeTa OCHOBHBIX TIapAMETPOB TOPHBIX MallliH M
obopy/ioBaHus;
- MeTOJWKaMH T[IPOEKTHPOBAHUSI [eTajiedl W Y3/7I0B TOPHBIX MalllMH WU
000py/I0BaHUsI.

OIIK-6: roTOBHOCTBIO HCII0/Ib30BaTh Hay4YHbIe 3aKOHBI M MeTO/bI IIPU OL|eHKe
COCTOSIHUS OKpYJKamollied cpejbl B chepe (pyHKIMOHMPOBaHHSA MPOU3BOJCTB 10
IKCIUTyaTaliHOHHOH pa3Be/iKe, A00bIue U mepepadoTKe TBepABIX M0/Ie3HBIX HCKOMAeMbIX,
a TaK)Ke MMPH CTPOUTE/THCTBE H YKCIUTyaTalHM NMO/i3eMHBIX 00 beKTOB

3HaTb |— KOHCTDYKIMHW W TIPUHLMIIBLI I,ILEI‘/JICTBI/ISI COBpEMEHHbBIX T'OpHBIX MAalllMH U




CTpyKTypHBIH

3/IEMEeHT [T1aHMpyeMble pe3ybTaTbl 00yUeHuUs
KOMITETEHI[UH
obopyjoBaHus;
- TEeXHWYeCKHe XapaKTePUCTUKH COBPEMEHHBIX TOPHBIX MaIlMH |
obopyoBaHus;
- IEPCIIEKTUBHbIE HAIPaBJIEHHUs PA3BUTHsI TOPHBIX MAIIIMH ¥ 060DYI0BaAHMUSL.
YMmeTb - WCTO0JIb30BaTh aKTyasbHbIE CTAHJAPThI U HOPMATHBHYIO JOKYMEHTAlUiO B

obacTi MalllMH | O60py,£[OBaHI/IH FOpHBIX MdIIWH H O60py,qOBaHI/IH;
- dHA/IM3UPOBATH COCTOAHHME HW TIEPCIIEKTHBBI pA3BUTHA MAIIKMH U

obopyoBaHust TOPHBIX MalliH u 0bopy/0BaHus;
- KCIO/Tb30BaTh COBPEMEHHbIE TIOJXO0/Ibl K aHA/IM3y MAIlMH FOPHBIX MAIlMH U
000opy/j0BaHUsl.

Bnagetn - MeTOJWKAMH aHa/lu3a COCTOSIHWS TOPHBIX MallluH W 000py/0BaHMUS;
- COBPEMEHHBIMU METOJUKAMH pacueTta W MPOeKTUPOBAHUs TOPHBIX MAIlH U
obopyoBaHus;

- HaBbIKAMU TIOMCKa W aHanu3a WHGOpPMAI[MM O TIePCIIeKTUBHBIX MeTOAax
TOPHBIX MAlllUH ¥ 000PY/0BaHUsI.

4 CTpyKTypa M cofep)XaHue AVCLHMILIMHBI (MO Y1)
I'opHble MaIIMHGBI U 000pyJ0BaHKe

OO0111ast TPy/1I0eMKOCTh TUCIIATITMHBI COCTaBJIsIeT 4 3aU4eTHBIX eAWHUIb], 144 akaj. uaca, B
TOM UYHUCJIe:
—KOHTaKTHas pabora — 110,8 akaz. yacos:
- ayautopHasi — 108 akaji. yacos;
- BHeay uTOpHas — 2,8 aka/. yac;
—camocTosiTesibHas paboTa — 33,2 akaj,. yacoB

Bup1 yue6GHOM
aboThI
p > dopmbI =~ ~
BKJIIOUast SERT I
TeKYILIero u =T £ g
CaMOCTOAITE/IbHYO o 8T 5
= NIPOMEXYTOUHOIO | > 5 &
5 | paboty cTyeHTOB 53w
by KOHTPO/IA £ = E
Pasnen/ Tema = u o =
3] yCIieBaeMOCTH = S
JAVCLIUTI/IUHBI O | TpyZOeMKOCTb (B 3 x
yacax)
el 5o o
S| &3 23 E
g 5 E EE 9
v o E e € = a
=R = =
2| 8 8 &8 Jd
= o] E o
Lem 51 3a/1auu Kypca.| 7 | 3| 3 YCTHBIM OIPOC [1K-14-3
CopepxaHve Kypca, MeTOAUKA OIIK-6
W3yUYeHUs1 U CBSI3b CO CMEKHBIMU
JVCLIATI/IMHAMU.
HopmartvBHBIE ~ Marepuaibl O
pasBUTUU TOpHOU
MIPOMBILLIIEHHOCTH.
Tema 1. Knaccuduvkaums mammH| 7 | 6 | 6/2 4 yCTHbIN ompoc, (ITK-14-y
o GyHKIMOHATbHOMY n 3alura OIIK-6
Ha3HaueHUIo nabopaTopHO
Kraccudukaiiys ropHbIX MallliH U paboThI




Paszpen/ Tema
JVCLIUTTVHBI

Cemectp

Buibl yueOHOM
paboThI,
BKJTFOUAst

CaMOCTOSITE/TbHYTO
paboTy CTy/1€eHTOB
u
TPYZ0eMKOCTb (B
yacax)

Dopmbl
TeKYLLero u
[IPOME)KYTOYHOI'O
KOHTPOJIA
ycrieBaeMoCTH

o

Kopg u

CTPYKTYPHBIM
3/1IeMeHT
KOMTIIeTeHINU

DATTAMTTACT

DALTAMTTAT

CaMOCT.
nnﬁ

JeKLAN
nabopar.
TIPaKTHU.

00opy/IoBaHUsST /Il TIOA3EMHBIX U
OTKPBITBIX T'OPHbIX pabor,
TIPUHLIUTIBI JeUCTBUS u
KOHCTPYKTHUBHbI® CXEeMbI
OypWIBHBIX ~ MaIllMH, OYpOBBIX
CTaHKOB, OJJHOKOBIIIOBBIX
MHOTOKOBIIIOBBIX ~ 9KCKaBaTOPOB.
PabGouee obopy/oBaHue.
KOHCTpYKTHBHBIE CXeMbI pPabouero
obopyjoBaHUsI. XopgoBoe
obopyzoBanue.  Kaccudukanus
obopyoBaHus, CpaBHUTe/bHasI
XapaKTepUCTHKA, obsacTb
MPUMEHEHUs Pa3/IUUHBIX  THUIIOB
XO/I0BOTO 000pY/JOBaHUSI.

Tema 2. ArperarTbl, KOMILJIEKChI

Arperatbl U CUJIOBbIE YCTaHOBKH.
[ToHATHe KOMILIEKCA U KOMIUIEKTa
0b6opyoBaHusI. CTpyKTypa
Cpe/CTB KOMIIJIEKCHOU
MeXaHu3aLuu. Kowmriekcsl
TOPHOTPAHCIIOPTHBIX ~ MalllMH U
KOMIL/IeKTbI obopyJoBaHusl.
OcHoBHbIe (haKTOPbI BAUSIOIINE Ha
CTPYKTYpPY CpPe[CTB KOMILJIEKCHOU
MeXaHu3alMu. MeToabl  BbIOOpa
MalllMH ¥ MeXaHU3MOB KOMILJIeKCa.

7.5|7.5/ 4
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YCTHBIM OIPOC,
3arura
nabopaTopHOii
paboThI

TIK-14-y
OIIK-6

Tema 3. Tumbsl U TUIIOpPasMepsl
TOPHBIX MalllVH, OCHOBHBbIE
XapaKTEePUCTUKWA W TIPUHLUIIBI WX
JIeCTBUS

[TapameTpuueckue pszibl U TUNIAXKU
OypOBBIX  CTaHKOB, BbIEMOYHO-
TOTPY30YHBIX MalllMH U BbIEMOYHO
—  TPaHCIOPTUPYIOLIMX  MalluH
(BT™M).  MeTtogpl  ompesesieHuUst
OCHOBHBIX I1apaMeTpOB T'OPHOI0
obopyjoBaHUsl. TexHUuecKre
XapakKTepUCTUKX U TUIIOBbIe
KOMITOHOBOYHBIE CXeMbl OypOBBIX
CTaHKOB, 5KCKaBaTOPOB v

9 |9/4 2,2

YCTHBIM OIpPOC,
3arura
n1abopaTopHOiA
paboThI

[IK-14-3yB
OIIK-6




Paszpen/ Tema
JVCLIUTTVHBI

Cemectp

Buibl yueOHOM
paboThI,
BKJTFOUAst

CaMOCTOSITE/TbHYTO
paboTy CTy/1€eHTOB
u
TPYZ0eMKOCTb (B
yacax)

Dopmbl
TeKYLLero u
[IPOME)KYTOYHOI'O
KOHTPOJIA
ycrieBaeMoCTH

o

Kopg u

CTPYKTYPHBIM
3/1IeMeHT
KOMTIIeTeHINU

DATTAMTTACT

DALTAMTTAT

CaMOCT.
nnﬁ

JeKLAN
nabopar.
TIPaKTHU.

BbIEMOYHO — TPaHCIIOPTUPYIOLUX
MallliH, SKCIUTyaTUPYIOLMXCS Ha
TOpHBIX MNpeAnpusATusax Poccum.
OcHOBHBIE BH/bl HMHCTPYMEHTAa,
MPUMEHSIEMOT 0 rnpu
BpalljaTebHOM, YZapHOM, yZAapHO-
BpallaTtesbHOM, TEPMHUYECKOM H
KOMOMHHMPOBaHHOM criocobax
Oypenus. ['eomerpuueckasi ¢hopma,
MaTepHaJbl VHCTPYMEHTa,
TeXHUYEeCKHe JlaHHbIe,
9KCITyaTalu u MeTOZbI
BOCCTAHOBJIEHUSI VHCTPYMEHTA.
OcHOBHbIE BU/IbI u
KOHCTPYKTHBHbIE ocobeHHOCTH
BpalljaTe/bHbIX, TMOJAIIIUX U
yAapHBIX MeXaHU3MOB, a TaKXe
YCTPOMCTB [i/1s1 OUMCTKHU CKBa)KUH.

Tema 4. CunoBble YCTaHOBKH.
CwioBoe  3/IeEKTPOMEXaHHUeCcKoe
obopy/ioBaHHE TIEPEMEHHOT0 W
MOCTOSTHHOTO TOKa.
I'mppaBnnyeckoe CHJIOBOE
obopyoBaHue.
Kom0OuHMpoBaHHOE
obopyioBaHue.

CHJI0BOE

6 | 6/4 6

YCTHBIN OIpOoC,
3awura 2
nabopaTopHBIX
pabor

ITK-14-3yB
OIIK-6

Tema 5. TexHUUueckoe COCTOSIHUE,
HaJle)XHOCTh ~ MaluuH.  Pacuer
OCHOBHBIX rokasaresien
HaJle’)KHOCTH.

O061ue CBeZIeHUSs.
IIpenBapuresbHas OLIeHKa
Ha/le>KHOCTH. Onpepenenuve
MOJe/M HaZeXXHOCTU U 3aKOHOB
pacrpeie/ieHusI.
Koa¢ddurimeHTHslil MeTos pacyera.
Ornpepienenuve VIHT@HCHMBHOCTH
OTKAa30B 3/IeMEeHTOB B 3aBUCMMOCTH
OT PEeXUMOB U YCJIOBUM pabOTBHI.
Metozpbl MOJIHOTO pacuera
Ha/J|e)KHOCTH.

6 | 6/4 4

YCTHBIH OTpOC,
3amuTa
nabopatopHoOi
paboThI

[1K-14-3yB
OIIK-6




Buibl yueOHOM

paborel, dopmbl = =
BKJ/IHOYast s 3 =
CaMOCTOSITE/TbHYIO TEKYIREro u 5 & =z
2| 6 npomexxyroutoro | S = & £
5 | paboty cTy/ieHTOB Z
Pazzen/ Tema S u KOHTPOIA 25 5
) yCI1IeBaeMOCTH £ o
JUCLIATUIAHEI O | TPYAOEeMKOCTh (B o =
yacax)
ALCERERER:
Sl E ¢ B o
Jlornueckas cxemMa  pacyeta
HaZleXKHOCTU. CTPYKTYpPHBIE CXeMbl
B3aUMO/IeHCTBUS 3/1eMEHTOB
TOPDHBIX MallliH, KOMIUIEKCOB U
arperaros. Onpeyenenve
roKaszaTesjield  HaJeXHOCTU  JJis
Pa3/IMUHbIX CXeM B3auMO/eNCTBUS
3/IEMEHTOB.
Tema 6. IlpousBogurenvHOCTH U| 7 | 6 | 6 4 ycTHbIN oripoc, |[TK-14-3yB
3 peKTUBHOCT, MalluH. [loHsATUS 3ammTa OIIK-6
1 MeTO/bl pacueTa TeOpeTU4eCcKou, naboparopHoit
TeXHUUeCKOU u paboThI
9KCILTyaTaljUOHHOM
MIPOM3BO/IUTE/ILHOCTH TOPHOTO
o0bopyoBaHusI.
KOHCTPYKL[MOHHbIE, TeXHUYEeCKHe
U 9KCIUlyaTalldOHHble  Mepbl
TIOBBIILIEHUS] TTPOM3BO/IUTE/ILHOCTH.
[TogroToBKa, IJIaHUPOBAaHUE U
OpraHu3aLus pabot 1o
TIOBBIIIIEHUIO 3¢ eKTUBHOCTH
paboThI TOPHOTO 000PYAOBaHMS.
Tema 7. OcHOBbI MopgenupoBaHus| 7 |7.5]7.5/ 3 yCTHbIN ompoc, |[TK-14-3yB
paboThI MallvH 51 Ux 4N 3almra OIIK-6
KOHCTPyHpPOBaHUe. nabopaTopHoi
TexHonmoruss W OpraHu3aLus paboThI
VH)KEHePHOT0 TIPOEKTUPOBaHUS U
BO3MOXHOCTM OBM B pelueHuu
3a/la4 NIPOEKTUPOBAHUSL.
Metozpl  aHanM3a  TMPOEKTHBIX
cutyanuid. Tyrbl IPOEKTHBIX 3aiau
Y aHa/lv3 TMPOEKTHOM CUTYaLuH.
IToaroroBKa K 3auery 7 6 |IIpomezxyTOou
HBIH KOHTPOJIb
(3auer)
HWToro nmo gucuuninHe 7 | 54| 54/ 33,2
221

5. O6pa3oBare/ibHbIE TEXHOJTOTHU
[ln1s1 IipoBeIeHs TIEKI[AOHHBIX 3aHATHH HUCII0Jb3yeTCs TTPe3eHTalMOHHOoe 000py/j0BaHie
(mpoekTop, 9KpaH, HOYTOYK). B KauecTBe Har/IsAqHBIX MaTEPHA/IOB UCIIO/Ib3YHOTCS T/IaKaThl.




17151 BBITIOJTHEHUSI CAMOCTOSITE/IbHBIX 3a/IaHUM CTyIeHTaM HeoOX0/IUM TTepCOHATbHBIN
KOMITBIOTEP CO CTaHJapTHBIM rmaketoM Microsoft Office (Word, Excel, Power Point).
1. Tlpm mnpoBedeHuM J1abOPaTOPHBIX PabOT pacCMaTPUBAIOTCS TeCThI 1O pasjesnaMm B
HMHTepaKTUBHOU (popMe.
2. Tlpu mpoBe/ieHNY TIPAKTHUECKUX 1 Tab0PaTOPHBIX 3aHSATHI pacCMaTPUBAIOTCS BOIIPOCHI 110
TeéMaM B MHTePaKTHUBHOU opme. OObeM 3aHITUN B UHTEPAKTUBHON hopme —22u.

6. YueOHO-MeTOANUECKOE 00ecrieueHrne CaMOCTOSITe/TbHON PadoThI CTY/JEHTOB.

[To gucuuruivHe «['OpHbIe MalKMHBI U 000PYZOBaHUE» TPeAyCMOTPeHa ayAUTOpHas U
BHeay/JIUTOpHasi CAMOCTOsSITe/TbHast paboTa 00yUaroIuXCsl.

AyauTopHasi caMocTosiTellbHasi paboTa  CTY[EHTOB TIpeAriosiaraeT — BBITIOJHEHHe
TIOATOTOBKY ¥ 0(pOpMIIeHHEe OTUeTOB K JlabopaTopHBIM paboTam.

BHeayautopHasi camocTosiTesibHasi paboTa 0OydYaroL[UXCsi OCYIIeCTBI/ISIeTCS B BHU7e
W3y4eHUst IUTePaTyphI 110 COOTBETCTBYIOLIEMY pa3zie/ly C TpopabOTKOW MaTepuara.

IIpumepHbIe TeMBI JTA00PAaTOPHBIX PadoT.

BBogHoe 3aHsATHe. VIHCTPYKTa)K 1O TexHHKe 0e30MacHOCTH W TIPaBW/IaM BBITIOTHEHUS
paboT B 1TabopaTOpUsIX TOPHBIX MAIIIMH U PEMOHTa 000py/I0BaHUSI.

1. JlabopartopHasi pabora Nel - I3yueHne KOHCTPYKUWU OypOBBIX CTaHKOB YZApPHOTO
Oypenust. Ha mpumepe crtanka BY-2. M3yuaercsi Ha3HaueHWe, TIPUHLUIT PaboThl, 061acThb
TIPUMEHEHUsI U KOHCTPYKTUBHBbIE 0COOEHHOCTH CTaHKOB YZApHOTO OypeHusl.

2. JlabopartopHasi pabota Ne2 - V3yueHre KOHCTPYKLMKA OYPOBBIX CTAHKOB BpalllaTe/lbHOTI'0
Oypenusi. Ha 6a3e cranka CBb-2M u3yuaeTcsi KOHCTPYKLYSI MallliHbI, KHHEMaTU4YeCKHe CXeMbl
W CHCTeMa yripaBieHusi. [lpou3BoAuTcss OpakOBKa KaHaTa, OMpefiensieTcsi W3HOC OypOBBIX
KODOHOK M IUTaHI, MPOBEPSIOTCS U Pery/vpyroTcs 3a30pel B Topmo3ax. Ornpepensercs
OCTaTOYHbIA pecypc CTaHKa.

3. JIaboparopHas paboTta Ne3 - V3yueHre YCTPOMCTBA CTAHKOB IIApPOIIIEUHOrO OypeHusl.
PaccmarpuBaeTcsi Ha3HaueHHWe, TeXHUYecKas XapaKTepUCTHKa, 007acTh MpUMeHeHUsI CTaHKOB
trria CBIII 200, CBIII 250. KoHcTpykTrBHBIE 0coOeHHOCTH pabouero obopyZoBaHMs, Maur,
nnatdopm, TUApaB/IuyecKuX, NMHeBMaTHUYecKux cxeM. Vccrenyercs XapakTepUCTHKA M M3HOC
IIapPOIIeYHBIX ZI0/I0T Pa3/IMUHbIX TUIIOB, HAMEUAKOTCS TYTH TIOBBIIIEHHS CPOKA WX CITY>KOBI.
V3yuaeTcss TexHWYecKoe OOC/Ty)KMBaHWe MLIAPOILEYHBIX CTAHKOB, BBITIOJIHSIETCS TeXHUYeCKoe
o0csiejoBaHMe C ompe/ie/ieHeM OCTaTOYHOTO pecypca.

4. JlaboparopHasi pabota Ne4 - V3ydyeHue yCTPOWMCTBAa CTaHKOB Y/JapHO-Bpall[aTe/IbHOTO
Oypenusi. Ha npumepe CraHka «¥Ypan-61» M3ydaeTcss KOHCTPYKLMS MallliHbl, KHHEMaTHUECKHe
CXeMbl U CHCTeMa YIpaB/ieHHsl, [THEBMAaTUUeCKHe CXeMbl U CXema CMa3Ku MHeBMOY/JapHUKa U
y3710B MallMHbl. VI3yuaeTcss KOHCTPYKLHMs [JOJIOT, C OIpe/ile/leHHheM CTelleHW WX H3HOoca M
oTipejie/ieHHe OCTaTOYHOTO pecypca CTaHkKa. V3ydaroTcsi criocoObl MbUIeTo/jaBieHusl.

5. JlaboparopHasi paboTta Ne5 - M3yueHre KOHCTPYKIMU, TIPUHIIMIA JeMCTBUS,, pab0OThl U
TeXHUUYECKOM KCITyaTal[ii CTAaHKOB orHeBoro Oypenus. Ha mpumepe cranka CBO-2 .

6. JlabopaTopHas paboTta Ne6 - M3yuyeHue yCTpPOHCTBA OHOKOBIIIOBBIX 3KCKABATOPOB C
3yOuaTo-peeuHbIM HaTlOPHBIM MexaHH3MoM. Ha npumepe skckaBatopa OKI'-5 paccmatpuBaeTcst
KOHCTPYKLMSI, TeXHUYeCKHe XapakTepUCTHUKM W HasHaueHuWe »SKcKaBaropa. V3yuaercs
KOHCTPYKTHBHOE UCITO/THeHHe pabouero 060pymoBaHusl.

7. JlaboparopHasi pabota Ne7 - V3yueHue OJHOKOBIIIOBBIX 3KCKAaBaTOPOB C KaHATHO-
peeuHbIM HAlOpHBIM MexXaHu3MoM. Ha 0a3ze d¢wusnueckoil Mopenud 3KckaBatopa OKI'-8U
paccMaTpuBaeTCsl KOHCTPYKLMS, TexXHWUYecKas XapaKTepUCTHKa M Ha3HaueHHe SKCKaBaTopa.
V3yuaeTcss KOHCTPYKTHBHOE HCTIONHeHHe pabouero o0OpyZoBaHUsS pa3HbIX TUIIOB MalllkH,
3aMepsItOTCSl 3a30pbl B MeXaHU3Max, KMHeMaTHuecKue, MHeBMaThUuecKWe U THJpaB/dyecKue
CXeMbI, U3HOC 3yDa KOBIIIa.

8. JlaboparopHass pabora Ne8 - W3yueHue yCTpOWCTBA IIArarOIlUX U BCKPBIIIHBIX
9KCKaBaTtopoB. Ha 6a3e Mozenu skckaBatopa JI11-25.100 u3yuyaeTcss KOHCTPYKI[US IIararolydx
9KCKAaBaTOPOB, CXeMbI MO/IBeCKH pabouero oOOpy/0BaHUs, HATOJIHEHWS W Pa3rpy3KH KOBIIIA.
CocTaBnsil0OTC KUHEMaTH4yeCcKue, TuipaBiuueckre, THeBMaTUUeCKe CXeMbl, CXeMbl 3al1aCoBKU



KaHATOB W MX Ppacyer. KOHCTPYKTI/IBHI:;IQ 0COOEHHOCTM M TeXHHUYecKast XdPaKTepUCTHKA
BCKPBIIIHBIX 3KCKdBATOPOB.



7. OHEHO‘JHBIE CpeacCTBa AJisd IPOBeAEHUA HpOME)KyTOqHOﬁ aTTeCTaluu

a) HJIaHI/IpyEMLIe Pe€3y/1bTdThbl OﬁquHI/IH H OLI€EHOYHbIE€ CPEeACTBA /1A ITIPpOBeJeHUusA HpOME)KYTO‘IHOﬁ daTTeCTdllvum:

CTpyKTypHBII
5/IeMeHT
KOMITeTEeHLINU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

OIIK-6 roToBHOCTBHIO HCI0/Ib30BAaTh HAyYHbIE 3aKOHBI M METO/bI DU OLieHKe COCTOSTHUA OKpY)KarleH cpejbl B cdepe (yHKIIMOHNPOBaHUS
MPOM3BOACTB 10 IKCIUTyaTaljHOHHOM pa3Be/iKe, 100bIue U epepadoTKe TBepABIX M0/Ie3HBIX HCKOMAaeMbIX, a TaK)Ke IPH CTPOUTEe/IHCTBE H
IKCIUTyaTaliH MO/3eMHBIX 00HEeKTOB

3HaThb

- KOHCTPYKLIMY Y MPUHLIMIIBI JeCTBUS
COBPEMEHHbBIX TOPHbIX MallliH;

- TeXHUYeCKHe XapaKTepUCTHUKU
COBPEMEHHbBIX TOPHbIX MallliH;

- TIepCIIeKTUBHbIE HallpaB/IeHUs pa3BUTUS
TOPHBIX MallWH.

IIpakTnueckas padora Ne 1

. OCHOBHbIE TUIIBI PEXKYIL[UX UHCTPYMEHTOB

. DneMeHThI ¥ TTapaMeTphI Pe3LioB

. KoHCcTpyKTHBHBIE 0COOEHHOCTH pa/ivaibHBIX Pe3LoB

. KoHCTpyKTHBHBIE 0COOEHHOCTH TaHTe€HIMATbHBIX Pe3LIOB

. Marepuasbl, MpUMeHsieMble TIPY U3TOTOBJIEHHUH Pe3LiOB

. Crioco0ObI KperyieHus pe3LjoB Ha UCTIO/THUTEe/IbHBIX OpraHax

. KoHCTpyKTHBHBIE 0COOEHHOCTH PEXKYLUX MHCTPYMEHTOB TPOX0UeCKUX
KOMOaifHOB.

8. KoHCTpyKTHBHBIE 0COOEHHOCTH PEXXYIIMX UHCTPYMEHTOB [I/1s1 OYPUIbHBIX
MallH

9. OneMeHTHI U MapaMeTpbl OYPOBLIX Pe3LI0B

IIpakTnueckas padora Ne 2

1. Knaccudukanus 1 067acTb IpUMeHeHHs pa3/jaB/IyBarolero MHCTPyMeHTa

2. OCHOBHBIE THUTIbI pa3/laBIMBAOIIMX HHCTPYMEHTOB

3. DneMeHTHI U TTapaMeTphl AUCKOBBIX 1IapoIleK

4. KoHCTPYKTHBHBIE 0COOEHHOCTH [JUCKOBBIX IIaPOIIEK M CXeM MX YCTaHOBKH Ha
KOPOHKax

TIPOXO/TUeCKMX KOMOAHOB

5. KoHCTpyKTHBHBIE 0COOEHHOCTH AWCKOBBIX 1LIAPOLLIEK UM CXeM UX YCTaHOBKH Ha
IITHeKaX OYMCTHBIX KOMOAHHOB

6. KoHCTpyKTHBHBIE 0COOEHHOCTH AUCKOBBIX 1IAPOILIeK U CXeM UX YCTaHOBKH Ha
PaCIIUPUTEISIX

NOOUT A WN -




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

OypOBBIX MaIlIWH

7. DJIeMEeHTBI U IapaMeTphl LITLIPeBbIX LIAPOLIeK

8. DneMeHTHI U TTapaMeTphl 3yOUaThbIX I1apoLIeKk

9. Knaccudwukanys pas3ziaBavBaroiiero HHCTpyMeHTa /iyt OypeHust CKBa)KUH Ha
OTKPBITBIX

TOpHBIX paboTax

10. KoHCTpyKTHBHBIE 0COOEHHOCTH OTIOP ILAPOIIEYHBIX 10JI0T

11. KoHCTpPYyKTHBHBIE 0COOEHHOCTH OJHOIIAPOILEYHBIX ZI0OT

12. KoHCTpYKTHBHBIE 0COOEHHOCTH JBYX IIapPOILEYHBIX 00T

13. KoHCTpyKTHBHBIE 0COOEHHOCTH TPEeX IIapOILeUHbIX 00T

14. KoHCTpYKTHBHBIE 0COOEHHOCTH KOMOMHHMPOBAHHBIX JIOIOT
IIpakTnueckas padora Ne 3

1. YuuduuypoBaHHbii psig koMmOaiiHOB PKY

2. KoHCTpyKTHBHBIE 0COOEHHOCTH OUMCTHOTO KoMbaiiHa PKY 13

3. KoHCTpyKTHBHBIE 0COOEHHOCTH OUMCTHOTO KoMbOaiiHa PKY 16

4. KoHCTpyKTHBHBbIE 0COOEHHOCTH KMHeMaTuueckoi cxembl PKY13

5. KoHCTpyKTHBHBIE 0COOEHHOCTH y3/I0B U MEXaHU3MOB OUMCTHOTO KOMOaiiHa
tuna PKY

6. KoHCTpyKTHBHBIE 0COOEHHOCTH PeYKTOPA PEXKYILEeH YacTH

7. KoHCTpyKTHBHBIE 0COOEHHOCTH MeXaHK3Ma I10/jaun

8. KoHCTpyKTHBHBIE 0COOEHHOCTH TTOBOPOTHOTO PeyKTOpa

9. KoHCTpyKTHBHBIE 0COOEHHOCTH IITHEKa

10. KoHCTpyKTHBHBIE 0COOEHHOCTH KPOHILITeHHA

11. KoHCTpyKTHBHBIE 0COOEHHOCTH PaMbl

12. KoHCTpYKTHBHBIE 0COOEHHOCTH TMPOCXEMBI

IIpakTnueckas pabora Ne 4

1. O6nactb npuMeHeHUst OUUCTHOTO KombaiiHa 1KIIID

2. KoHCTpyKTHBHBIE 0COOEHHOCTH OUMCTHOTO KoMbaiiHa 1KIIID

3. KoHCTpyKTHBHBIE 0COOEHHOCTH KMHEMaTHUeCKOH CXeMbI

4. KOHCTPYKTHBHBbIE 0COOEHHOCTH LIEHTPAIHHOTO PeIYKTOPA UCTIO/THUTEIEHOTO




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

oprasa
5. KoHCTpyKTHBHBIE 0COOEHHOCTH IITHEKA

6. KoHCTpyKTHBHBIE 0COOEHHOCTH NTOBOPOTHOTO PeyKTOpa

7. KoHCTpyKTHBHBIE 0COOEHHOCTH OTIOPHO-HATIPABJISIIOIIEr0 MeXaHHU3Ma

8. KoHCTpyKTHBHBIE 0COOEHHOCTH I'MIpO000PYJ0BaHUS

9. KoHCTpyKTHBHBIE 0COOEHHOCTH I'M/[PaBINYeCKON CXeMbl

ITpakTHueckasi padora Ne 5

. Knaccudukaiys MexaHH31pOBaHHbIX Kpernei

. KoHCTpyKTHBHBIE 0COOEHHOCTH MeXaHW3upoBaHHOU kperu [TMOMA 25/45-Oz
. KoHCTpYyKTHBHBIE 0COOEHHOCTH CEKLIMH Kperu

. KoHCTpyKTHBHBIE 0COOEHHOCTH OCHOBaHUS

. KoHCTpyKTHBHBIE 0COOEHHOCTH MPOCTAaBKU

. KoHCTpYKTHBHBIE 0COOEHHOCTH OTPaKAEHHUS

. KoHCTpyKTHBHBIE 0COOEHHOCTH KO3bIPbKa

. KoHCTpyKTHBHBIE 0COOEHHOCTH THAPOCTONKH

. KoHCTpyKTHBHBIE 0COOEHHOCTH TH/IPOAOMKPATOB: TePeJBIKKH, KO3BIPbKa,
LIIUTOB

10. KoHCTpyKTHBHBIE OCOOEHHOCTH TSITH TTePeABIKKH

11. KoHCTpYKTHBHBIE 0COOEHHOCTH TU/PABINYECKON CXeMBbI

12. KoHCTpyKTHBHBIE 0COOEHHOCTH TMPOpACIIpeie/TUTe sl YIIpaBaeHus!

13. KoHCTpYKTHBHBIE 0COOEHHOCTH TUAPOOIIOKA CTONKH

14. KoHCTpyKTHBHBIE 0COOEHHOCTH Y TPUHLIMI AeHCTBYSI MHAMKATOPA JaBJIeHHs
ITpakTHueckasi padora Ne 6

1. O6nacte npumenenus 6yposoro cranka CBIII-250-MHA-32

2. KoHctpykTrBHBIE 0co6eHHOCTH OypoBoro ctanka CBIII-250-MHA-32

3. KoHCTpyKTHBHBIE 0COOEHHOCTH BpalljaTesis

4. KoHCTPYKTHBHBIE 0COOEHHOCTH pelyKTopa BpalljaTesis

5. KoHCTpyKTHBHBIE 0COOEHHOCTH IIMHHO-3y0uaTol My ThI

6. KoHCTpyKTHBHBIE 0COOEHHOCTH OTIOPHOTO y371a

7. KOHCTPYKTHBHBIE 0COOEHHOCTH MeXaHW3Ma T0/[auu

ONOOUT S WN -

<=}




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

8. KoHCTpyKTHBHBIE 0COOEHHOCTH KaCCeThI
9. KoHCTpyKTHBHBIE 0COOEHHOCTH MAIIMHHOTO OT/ie/IeHHsT
10. KoHCTpYKTHBHBIE 0COOEHHOCTH CX€MbI TH/IPOTIPUBO/IA CTaHKa
IIpakTnueckas pabora Ne 7
. O6sactb mpuMeHeHus1 6ypoBoro cranka 3CBIII-200-60
. KoHnctpykrusHble ocobeHHocTr O6ypoBoro cranka 3CBIII-200-60
. Cxema pacrionioxxeHust 000pyZoBaHus Ha TiaThopme OYpPOBOTO CTaHKa
. KoHcTpykTHBHBIE 0cOOeHHOCTH pabouero opraHa
. KoHCTpyKTHBHBIE 0COOEHHOCTH BpalliaTeIbHO-TIOZAOIIero MexaHu3Ma
. KoHCTpyKTHBHBIE 0COOEHHOCTH peiyKTOpa BpalaTesis
. KoHCTpyKTHBHBIE 0COOEHHOCTH THAPOIIAaTPOHA
. KoHCTpyKTHBHBIE 0COOEHHOCTH THAPOLMIMHAPA IT0/]aun
. KoHCTpyKTHBHBIE 0COOEHHOCTH BEpT/IFOTa
10. KoHCTpyKTHBHBIE 0COOEHHOCTH pefyKTopa 1ebe Ku
11. KoHCTpYKTHBHBIE 0COOEHHOCTH PeJyKTOpa XO0BOM UacTH
12. KoHCTpyKTHBHBIE 0COOEHHOCTH TMAPOJOMKPaTa FrOPU30HTUPOBAHKS CTaHKA
13. KoHCTpyKTHBHBIE 0COOEHHOCTH Y MPUHLUIT PAa0OTHI YCTAaHOBKH CYXOTO
TbI/Iey 1aB/IMBaHMUS
14. KoHCTpyKTHBHBIE 0COOEHHOCTH KabebHOro OapabaHa
15. Kunemarnueckast cxema nprBo/ia KabenpHoro 6apabana
16. KOHCTpYKTHBHBIE 0COOEHHOCTH KabesieyK/iaJunKa

OCoONOUT A WN -

Ywmets

- UCTI0/Ib30BaTh aKTyasbHble CTaHJAPThI U
HOPMAaTUBHYIO JIOKYMEHTALUI0 B TOPHBIX
MallIiH;

- aHa/IU3UPOBATh COCTOSTHUE U
TepCreKTUBbI Pa3BUTHSI TOPHBIX MallllH;

- UCTI0JIb30BaTh COBpPeMeHHbIe TTOAXO0bI K
aHa/IM3y TOPHbBIX MalllH.

KonnokBuym Ne 1

OcCHOBHBIE 3aKOHOMEPHOCTH pa3pyllieH!sl TOPHBIX TOPOJ, UHCTPYMEHTOM FOPHBIX
MalllVH:

1. TIpouHOCTb FOpPHOM MOPO/IbI

2. ITnacTUYHOCTE TOPHOM MOPO/BI

3. epopmupyemMoCTb TOPHOM MOPO/bI

4. TBepAOCTb TOPHOU ITOPO/bI

5. KpenocTtk ropHOi1 OpO/bl

6. AGpPa3MBHOCTH TOPHOM MOPOJIbI




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

7. COIpOTHB/IIEMOCTD YIVIS pe3aHUi0

8. Y jenbHas 3HEpProeMKOCTb Pe3aHuUI0

9. CreneHb XpYIIKOCTH YIJIsI

10. IToka3saresb pa3pyLlaeMOCTU YIOJIbHBIX [1/1aCTOB

11. Cunbl, AeliCTBYIOLME Ha pe3eL]| pY pa3pyLleHnuH yTiis

12. TlapameTpsl pa3spyLleHUs U BU/bl pe30B

13. OcHOBHBIE 3aKOHOMEPHOCTH IIpoL[ecca pa3pylleHus YIJisd pe3aHuemM

14. 3aBUCUMOCTb CUJIOBBIX M SHEPreTHYeCKUX NoKasaresiel rpolecca pe3aHust OT
LIMPUHBI pe3a

15. 3aBUCUMOCTB CUJIOBBIX M SHEPreTHYeCKUX NoKasaresiel rpolecca pe3aHust OT
yrja pe3aHus pesLa

16. 3aBUCUMOCTB CUJIOBBIX M SHEPreTHYeCKUX NoKasaresiel rpolecca pe3aHus 0T
3a[jHero yrJia pesna

17. Onpepenenue ycuivs pe3aHus Ha OCTPOM pesLie IIpY pe3aHuu yIjis

18. Onpepenenue ycunuvsl pe3aHust Ha OCTPOM pe3lie IPY pe3aHuy IT0POJbI

19. Onpefienenrie ycuum, JeHMCTBYIOIINUX Ha JUCKOBYHO IIAPOLIKY

20. Tunel 1 TUIIOpPa3Mepsbl [TOPOOPa3PyLIAOLMX UHCTPYMEHTOB, UX OCHOBHBIE
rapaMmeTpsl

21. Knaccuduikarusi pabourx UHCTPYMEHTOB FOPHBIX MallliH

22. D51eMeHThI U apaMeTphl pe3LioB

23. OCHOBHBIE TUITbI U KOHCTPYKTUBHBIE 0COOEHHOCTH Pe3LIOB

24. Matepuaiisl, IpUMeHsieMble [IPY U3r0TOBJICHUU pe3LiOB

25. Pexxy1iyii MHCTPYMEHT CTPYTOBbIX YCTaHOBOK

26. Pabounii THCTPYMEHT MPOX0JUecKNX KOMOaitHOB

27. Turbl ¥ TUIOpa3Mepbl TOPHBIX MAIIIMH /IS MeXaHW3al[y pa3paboTKu
T10JIe3HBIX

WCKOTIAeMBIX TT0JJ36MHBIM CTIOCOO0M, MX XapaKTePUCTHUKHU Y TIPUHLIUT JeHCTBUS
28. Knaccudukarus npoxofueckux KombaitHOB

29. VcriosiHUTE/TBHBIE OPTaHbl TIPOXOAUECKUX KOMOAIHOB

30. ITorpy3ouHbie OpraHbl MPOXOAUECKMX KOMOAHOB




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

31. XomoBoe 000pyZi0BaHHE MPOXOAUECKHUX KOMOAlHOB

32. Knaccudvikarst 6yprnbHBIX MalliuH

33. BypwibHble MalllMHbI BPAIATe/TbHOTO JeMCTBYS /151 OypeHus LITTypPOB.
NHcTpymMeHT

OypH/IBHBIX MallIH

34. BypuibHble MallMHBI yJapHO-TIOBOPOTHOTO AeWCTBUS AJ1s1 OypeHus LIITypoB U
CKBa)XUH. IHCTpyMeHT OYypUIbHBIX MallliH

35. BypoBbIe CTaHKM BpalljaTe/IbHOTO /1eHCTBUS 151 OypeHus: CKBayKHH.
NHcTpyMeHT

OYpOBBIX CTaHKOB

36. [Ipoxoaueckre KOMIUIEKCHI /1J1s1 IPOBeieHHUs] TOPU30HTA/IbHBIX U HAKIIOHHBIX
TOPHBIX BBIPAOOTOK

37. llluTtoBble MpoXoAUeCKre KOMI/IEKChI

KonnokBuym Ne 2

Turibl ¥ TUMOpa3Mepbl TOPHBIX MAILVH /IJ1s1 MeXaHU3al[uK Pa3pabOTKH M0JIe3HBIX
HCKOIIaeMbIX

TI0/j3eMHBIM CITIOCOO0M, X XapaKTePUCTUKHU U TIPUHLUM [IeCTBUSI:

. Knaccudvikarmst ourcTHBIX KOMOaiHOB

. Knaccudukanysi UCro/THUTeTbHBIX OPraHOB OUMCTHBIX KOMOaltHOB

. lITHeKOBBIe UCMIOMHUTE/bHBIE OPraHbl OUMCTHBIX KOMOaHOB

. [Torpy3ouHbie UCIIO/HUTETbHbIE OPraHbl OYMCTHBIX KOMOAHOB

. MexaHu3Mbl M0/1auy OYUCTHBIX KOMOAHOB

. CuioBoe 060pyioBaHHe OUHCTHBIX KOMOatHOB

. CpenctBa 60pb0BI C MbLIBIO TIPY paboTe 0YMCTHOrO KOMOaiiHa

. OuncTHBIe KOMOAMHBI J/1s1 CpeIHel MOIITHOCTH Y MOIL[HBIX T/IaCTOB

. Knaccugukarus cTpyroBbeix yCTaHOBOK

10. CocTaB 060py/j0BaHUSI CTPYTOBOM yCTaHOBKH

11. Knaccudukanys MexaHu3MpOBaHHbIX Kperen

12. YCcTpoiCTBO, KOHCTPYKTUBHbBIE 3/IeMEHThI CEKLIMM MeXaHU3UPOBaHHOU KpeIn
13. IHCTpyMeHT [i/1s1 CTAHKOB y/IapHO-BpalliaTebHOTr0 (THEBMOYAAPHOTO)

OO UThA WN -




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

OypeHusi.
14. VIHCTpyMeHT /715 CTaHKOB BpalljaTe/ibHOro OypeHust apoIeyHbIMA
[,0JI0TaMHU.
15. VIHCTpyMeHT /711 CTaHKOB BpalljaTe/IbHOr0 OypeHusi pesKyIMMU [J0JI0TaMH CO
IITHEKOBOM OUMCTKOM CKBakKUH
16. KombuHMpOBaHHKI OYPOBOI HTHCTPYMEHT
17. BypoBble 1ITaHTH 71 OypeHUst B3PbIBHBIX CKBa)KUH I1apOILIEeUYHBIMU
[,0JIOTaMHU.

18. I1THeKOBbIe OYpOBbIE IITAHTH

Bnagetn

- METO/IMKaMM aHa/IM3a COCTOSTHHSI TOPHBIX
MaIlliiH 1 0060py/10BaHuS;

- COBpEMEHHBIMU MeTOJUKaMH pacueTa u
MPOEKTUPOBAHUS TOPHBIX MAllIWH;

- HaBBIKaMH TIOMCKa U aHa/In3a
uH(OpMaIHH O MePCIeKTUBHBIX MEeTOAAaxX
TOPHBIX MAILIUH.

1. Paccuurats pns mnepeHocHoro Tiepdoparopa ITI150B1 MoiHOCTE yAapHOro
MexaHn3ma Ny, MOIHOCTb MexaHu3Ma BpailjeHus: NBp, CyMMapHyH0 MOLJHOCTb
NZ, yzaenbHbIM pacxof Bo3jyXa U CKOpocTb Oypenusi v. [TocTpouTh rpaduku
3aBucumocteii v = f (d) u v = £ (0).

PacuéTHble faHHBIe:

OHeprus yjapa nopuss - Ayz = 54 JK; yactoTa yAapoB - n = 37 c-1; KpyTALIui
MomeHT M = 20 H-m; uacToTa BpailieHusi 0ypoBOro MHCTpyMeHTa - nBp =1,54 c-1;
pacxoza Bo3ayxa - Q = 3,4 M3/muH; arameTp typa - d = 38 MM, Oypumast
1opo/ia — FpaHOAMapUT (BpeMeHHOe COMPOTHB/IeHUE pa3/iaBIuBaHuio O = 95,3
MITa).

2. Paccuutath Ans mepeHocHoro mnepdopaTtopa I[1TI36B MoOIHOCTE y/AapHOTO
MexaHn3ma Ny, MOIHOCTb MexaHu3Ma BpailjeHus: NBp, CyMMapHyH0 MOLJHOCTb
NZ, yzaenbHbIM pacxof Bo3jyXa q U CKOpocTh Oypenusi v. [TocTpouTh rpaduku
3aBucumocTeii v = f (d) uv = £ (0).

PacuéTHble faHHBIe:

OHeprud yjapa nopiss - Ay = 36 [Ix; yacrora ygapos-n = 38,33 c-1;
KpyTsimyii MmoMeHT M = 20 H-m; yacToTa BpalijeHUst 0ypoBOTO MHCTPYMEeHTa - NBP
=1,54 c-1; pacxopa Bo3ayxa - Q = 2,8 m3/MuH; uametp 1rypa - d = 32 mm;
OyprMasi mopo/ia — cpeJjHe3epHUCTBIN MecuaHuK (BpeMeHHOe COTIPOTHBIIeHHE
pa3fasyvBaHuio o = 12 MIIa).




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

3. PaccuvraTth OCHOBHBIE, TPOU3BOJUTENLHOCTh H(CKOPOCTH OypeHHs) OypoBoro

cranka CBY-100I' c¢ mnHeBmoygapHukom III1105-2,4. PacuéTHble [aHHBIE:
sHeprus ygapa A = 190 [I)x; yactoTa yaapoB n = 21 c-1; auametp gosnota d = 125
MM; Ko3dduimeHT Kperoctu nopof f = 12; koadduiiveHT majeHuss CKOPOCTH
Oypenus ¢ riyouHol ckBaxkuHbl 3 = 0,0004 M-1; riiy6uHa ckBaxkuHbl L = 36 wm;
Ko3(uipeHT roroBHOCTH cTtaHka kr = 0,86; cTOMKOCTb 10/10Ta Ha OJIHY 3aTOYKY
B = 12 wm; Bpemsi HaBUHUMBaHMSI OAHOW wTaHru tH = 0,8 MuH; Bpems
pa3BUHYMBAHUSL OJHOW wITaHru tp = 1,2 MuH; gnuHa wtadry 1 = 0,95 M; Bpemsi
3ameHsbl fo10Ta T3 = 8 MUH; BpeMs HaBeZleHUs1 CTaHKa Ha CKBaKMHY TH = 5 MUH;
BpeMsi 3a0ypuBaHUsl CKBaXWMHBI T30 = 1 MMH; 4MC/I0 CKBa)KMH B 3a60e m = 14;
J/IMTeIbHOCTL  cMeHbl Tcm = 360 MuH; BpemMss Ha IIOATOTOBUTEJIBHO-
3aK/IF0uMTeIbHbIe orepanuu T3 = 24 MUH; BpeMsl OpraHU3allMOHHBIX IPOCTOEB
Tomn = 10 MuH; BpeMs IeperoHa craHka T = 18 mMuH.

OmnpenenuTs MalllMHHOE BpeMsi paboThkl KoMbOaiiHa 1o Jo0bide tp, K03dduimeHT
COBEpIIIEHCTBA CXeMbI paboOThI 000pyJ0BaHUS KoMIIeKca ke, SKCIuTyaTaluoHHYIO
TIPOU3BOIUTETBHOCTE Q3 /17151 ourcTHOTO KoMbaiiHoBoro kKomruiekca 10KII70E, B
coctaB Komruiekca BXoaut kombaiiH 2I'TII68E. PacuéTHble AaHHbIe: BHIHUMaemast
MOILHOCTh Tiacta m = 2,20 m; mivHa nasbl L = 120 Mm; mmpuHa 3axBara
ouKrcTHOro KoMbaiiHa B3 = 0,5 M; mioTHOCTS yriisi y = 1,4 T/M3; CKOPOCTh ToJauun
KoMOaiiHa V11 = 4,8 M/MUH; 3aTpaThl BpeMeHH Ha BBITIOJIHEHHE BCIIOMOTaTeTbHBIX
orepaiiii (KOHIIEBbIX, MAHEBPOBBIX, M0 3aUMCTKe 3a00s) tBo = 32 MMH (3a OAMH
pabounii UK); KO3(PULMEeHT TOTOBHOCTH, OTPAXKAIOL[UN YPOBEHb Ha/IEKHOCTH
obopymoBanus kKomriekca kr = 0,8; kKo3duIeHT HempepbIBHOCTH PabOTHI
KOMIUIEKCa, YUUTBIBAOLIUN IIPOCTOU 1o OpraHU3aLMOHHBIM U
3KCILTyaTalJMOHHBIM NpuurHaMm ka.o = 0,85.

PaccuuraTh TuIOlIaAb pa3pabaTbiBaeMoil TpyAu 3abos S, BpeMsi LIMKIAa TIO
oTpaboTKe 3a60s1 Ha MUPUHY 00e/KK T1I, YAC/IO IIMK/IOB 10 0TPabOTKe 3a00s Ha
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LIMPUHY KOJIbLia Kpenu I, KO3 (ULMEHT TeXHUUEeCKU BO3MOKHOW HeIpepbIBHOM
paboThl KOMIIEKCa 0 TIPOXO/IKe U COOPY>KeHHI0 TOHHenss km, — ko3dduimeHT
HerpepeIBHOCTH ~ pabOTbl  KOMIUIEKCa B TIporjecce  IKCIUTyatanuu Kk,
TeOPeTHUYeCKYl, TeXHHYeCKyH0 M 3KCIUIyaTalMOHHYIO0 IIPOM3BOJUTE/IbHOCTD
rpoxofueckoro mumrosoro komruiekca KIIIIM-3,60. PacuérHble [aHHBIE:
ryiyOMHa Bpe3aHWsl JIOMaThl B TPYHT JaHHOW Kateropwu hf = 0,16 m; guametp
muTa Dy = 3,62 M; BpeMst LiMK/ia 1o oTpaboTtke 3abost Ha rinyouny (hf) Bpe3anus
t3 = 14 muH; mmpuHa obgenku B = 0,75 M; HecoBMelljeHHOe C pa3paboTKoM 3ab0st
Y IPYyTMMHM OTlepaliisiMUA BpeMsi Ha OTKAaTKy BarOHETOK U 1oziady 0710KOB 00e/iKu
tmp = 14 MUH; BpeMs YCTaHOBKHM KOJIblia 00/1e/IKH tkp = 12 MUH; HeCOBMell[eHHOe
BpeMsSl TaMIOHaKHbIX paboT tmamM= 44 MuH; BpeMs TMepeIBWKKM IIUTa Ha
IIMPUHY KOjblia 00eNKM tnep = 5 MUH; BpeMsi yCTPaHeHHsI 0TKa30B 3a LMK/ tyH
= 3 MWH/LMKJ; BpeMs IIPOCTOeB II0 SKCIUIyaTaliOHHO-OpPraHu3al{iOHHbIM
NpUYMHAM (3a LMK/I) t30 = 4 MUH.

Paccuurate gnis mepeHocHoro mepdoparopa I1I163B  MmoljHOCTE  yAapHOTO
MexaHu3Ma Ny/J, MOLHOCTb MexaHu3Ma BpalljeHrss NBp, CyMMapHyl0 MOILLHOCTb
NZ, yaenbHbIM pacxof Bo3ayxa q U CKOpocTb Oypenust v. Iloctpouts rpaduku
3aBucumocTei v = f (d) uv = f (0).

PacuétHble faHHbIE:

OHeprus yjapa nopuss - Ayz = 63,74 [1x; yacrora yzaapos - n = 30 c-1;
KpyTsmyid MmoMeHT M = 26,93 H-M; yacToTa BpaltjeHHs 0ypoBOro MHCTpPyYMeHTaA -
nBp =1,03 c-1; pacxoga Bo3ayxa - Q = 3,85 m3/mMuH; guametp wrypa - d = 42 mwm,
Oypumasi mopozia — 6akanbCKHid KBapLUT (BpeMeHHOe COTIPOTHB/IEHHEe
pa3zaBivBaHuio o = 190 MITa).

OrnpesiesiiTh  3KCILUIyaTalMOHHYIO IIPOU3BOAMUTENBHOCTL Q3  MPOX0OUYecKoro
koMmOaiiHa 4II[12 co CTpenoOBHAHBIM HCIIONHUTE/LHBIM OpraHoM. VlcxopHbie
Jl@aHHbIe: CKOPOCTb IlepeMellleHUss KOPOHKU VK = 1,65 M/MUH; ILIMpPUHA 3axBaTa
KOpoHKM B3 = 0,95 M; MUHMMaabHbIM JuaMeTp KOpPoHKM Dmin = 0,55 wm;
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MaKCHMabHbIM AraMeTp KOpoHKM Dmax = 0,95 M; Ko3(ppHuLMeHT KUCI0/1b30BaHus
KOPOHKHM 110 fuametpy ki = 0,7; ceueHue BbIpabOOTKH B Mpoxozke Stip = 12 m2;
11ar ycTaHoBKY pam Kperu | = 1 m; ko3 duimeHT opranusauuu pabor kop = 1,3;
BpeMsi HECOBMEILeHHbIX BCIIOMOraTe/bHbIX orepanud TBo = 45 MUH; Bpems
IIPOCTOEB 10 3KCIUlyaTalMOHHO-OpPraHU3alMOHHbIM IpuunuHaMm T30 = 10 muH;
NPOJOJ/DKUTE/ILHOCT cMeHbl Tcm = 6 y; TmOl1 — Bpemsi eXeCMeHHOro
TeXHUUeCKOro obcaykuBaHusi Komruiekca, TmO1 = 0,5 vaca; Tpn — Bpems
perjiaMeHTHpOBaHHOrOo mnepepsiBa, Tpn = 0,33 vaca.

OrnpesiesiuTh  3KCILUIyaTalMOHHYIO IPOU3BOAUTENBHOCTL Q3  MPOXOUYecKoro
koMmOaitHa I'TIKC co cTpenoBuAHBIM HCIIOJHUTENBHBIM OpraHoM. McxopHble
Jl@aHHbIe: CKOPOCTb IepemellleHUss KOPOHKU VK = 1,05 M/MUH; LIMpUHA 3axBaTa
KOpoHKM B3 = 0,7 M; MUHUMaabHbBIM AuamMeTp KOpOoHKM Dmin = 0,45 wm;
MaKCHMMasbHbIM AraMeTp KOpoHKM Dmax = 0,85 M; Ko3(ppuLeHT HCIo/1b30BaHus
KOPOHKHM 110 fuametpy ki = 0,9; ceueHue BbIpabOTKM B mpoxozke Stip = 13 m2;
11ar ycTaHoBKY pam Kperu | = 1 m; ko3 duimeHT opranusauuu pabor kop = 1,1;
BpeMsi HECOBMEILeHHbIX BCIIOMOraTe/bHbIX orepauud TBO = 45 MuUH; Bpems
IIPOCTOEB 10 3KCIUlyaTalMOHHO-OpPraHU3alMOHHBbIM IpuunuHaMm T30 = 12 muH;
NPOJOJ/DKUTE/ILHOCT cMeHbl Tcm = 6 y; TmOl — Bpemsi eXeCMeHHOro
TeXHUUeCKOro obcaykuBaHusi Komruiekca, TmO1 = 0,5 uvaca; Tpn — Bpems
perjiaMeHTHpOBaHHOro mnepepsiBa, Tpn = 0,33 vaca.

PaccuuTaTth OCHOBHBIE TOKa3aTeH, MPOW3BOAUTENLHOCTh U CKOPOCTb OypeHuUs
6ypoBoro cranka CbY-100I" c mHeBmMoyzaparkom [1125-3,8. PacuéTHble gaHHbIe:
sHeprus ygapa A = 190 [Ixx; yactoTa yzapoB n = 21 c-1; suametp gonota d = 125
MM; Ko3@duimeHT Kperiocty nopog f = 12; koagduiueHT nazieHuss CKOPOCTH
Oypenus c riyouHol ckBakuHbl § = 0,0004 M-1; riy6uHa cKBakuHbI L = 36 M;
K03 duieHT roToBHOCTH cTtaHka kr = 0,86; cTOHKOCTb /10/10Ta Ha OJTHY 3aTOUKY
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10.

11.

B = 20 m; BpeMs HaBUHUYMBaHMS OJHOW wuiTaHru tH = 0,8 MuH; Bpems
pa3BUHYMBAHUS OJHOW LITaHrU tp = 1,2 MuH; AsavHa wradru 1 = 0,95 M; Bpems
3aMeHsbl fo10Ta T3 = 4 MUH; BpeMs HaBe/leHUsl CTaHKa Ha CKBaXUHY TH = 4 MUH;
BpeMsi 3a0ypuBaHUs CKBaXMHBI 130 = 1 MUH; UMC/I0 CKBaXXWH B 3ab60e m = 16;
J/UTeNIbHOCT,  cMeHbl Tcm = 360 MuH; BpeMss Ha I0ATOTOBUTE/IbHO-
3aK/IIOUUTeIbHBIE orepaluy T3 = 24 MUH; BpemMsl OpraHU3aljMOHHBIX IIPOCTOEB
Ton = 10 MuH; BpeMs IeperoHa craHka Tno = 18 muH.

PaccuuTath TeXHMUECKYH0 M SKCIUTyaTalMOHHYH) CKOPOCTb OypeHus [jis
OypoBoro cranka BKI'-2 ¢ OypwibHOM romoBkod — mnepdoparopom [TI-1.
PacuéTtHble JaHHbIe: sHeprus ygapa nepdoparopa A = 98 JIk; yacToTa yJapoB n
= 90 c-1; guametp mmypa d = 55 mm; KoadduLueHT Kpenocty nopog f = 13;
JleKpeMeHT 3aTyXaHHsl SHepPruM CUIoBoro ummysbca o = 0,03; rnybuna mmypa L
= 3 M; Koapduument roroBHoctTH kr = 0,94; uncio OypuibHBIX MalllMH Ha
ycraHoBke R = 2; ko = 1; 0,8; 0,7 npu uncsie OypuabHbIX MaIlliH COOTBETCTBEHHO
1; 2; 3 ko = 0,8; croiikocTb pe3slia (KOPOHKW) Ha OfHY 3aTouky B = 15 M; ;
CKOpPOCTb 0OpaTHOTro xojja OypuabHOW TOMOBKMUOX =12 M/MHH; Bpems 3aMeHbl
pe3ua (kopoHku) T3 = 7 MuH; Bpems HaBeJileHUsi OypH/IbHOW MalllMHBI C OHOTO
mrypa (CKBaXMHBI) Ha apyrod TH = 2 MuH; Bpems 3a0ypvBaHUs IIIypa
(ckBakuHbl) T30 = 1 MHH; K10 TITYpPOB B 3a060e m = 32; IJIUTE/TbHOCTH CMEHbI
Tcm = 360 muH; BpeMsi Ha OATOTOBUTEIbHO-3aK/IIOUNTE/IbHbIE onepauyy T3 =
42 MyH; BpeMmsl OpraHu3alMOHHBIX IpocToeB Tonm = 34 MuH; Bpems IeperoHa
ycTaHoBKY Tn = 28 MuH.

PaccunTaTth OCHOBHBIE TIOKa3aTe/H, MPOM3BOAUTENLHOCTE U CKOPOCTb OypeHws
oypoBoro cranka CBY-125Y-52 ¢ nHeBMoygapHukoMm I1125-3,8. PacuéTHbie
JaHHble: sHeprus yzapa A = 190 [Ik; uvactora ygapos n = 21 c-1; auamertp
ponora d = 125 mM; kKo3dduuueHt kperioctu nopof f = 12; koadduimeHTt
najieHusi CKOpocTu OypeHMst ¢ TiyOmHOM ckBakuHbl [3 = 0,0004 M-1; riybuHa
cKBaXUHbI L = 24 M; Ko3(puimeHT roToBHOCTU cTaHKa kr = 0,92; cToOMKOCTb
JlonoTa Ha 0Hy 3aTouky B = 20 M; BpeMsi HAaBMHUMBAHUS OJIHOW IITaHTH tH = 0,6
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MUH; BpeMsl pa3BUHYMBAHUS OJHOM IUTaHIy tp = 1,3 MuH; AyvHa wtadru | = 4,25
M; BpeMs 3ameHbl fosioTa T3 = 4 MUH; BpeMs HaBeJleHUs1 CTaHKa Ha CKBaKUHY TH
= 4,5 mMuH; Bpems 3a0yprBaHUs CKBa)KUHBI T30 = 1 MUH; UMC/I0 CKBa)XXUH B 3a00e
m = 12; pmuarensHOCTb cMeHbl TcMm = 360 MUH; BpeMsi Ha MOATOTOBUTE/IBLHO-
3aK/Ir0uMTeIbHbIe orepanuu T3 = 18 MuH; BpeMsl OpraHM3allMOHHBIX IPOCTOEB
Tomn = 12 MuH; BpeMs eperoHa craHka T = 20 MuH.

Paccuurate pysi mepeHocHoro tiepdopatopa IITI50B1 MOIHOCTE yAapHOTO
MexaHu3Ma Ny/J, MOLHOCTb MexaHu3Ma BpalljeHrss NBp, CyMMapHyl0 MOILLHOCTb
NZ, yaenbHbIM pacxof Bo3ayxa q ¥ CKOpocTb Oypenust v. Iloctpouts rpaduku
3aBucumocTei v = f (d) u v = f (0).

PacuétHble faHHbIE:

OHeprus yjapa nopiuHs - Ay = 54 [K; yactoTa yAapoB - n = 37 c-1; KpyTSLIUii
MomeHT M = 20 H-m; uactoTa BpaieHust 6ypoBoro nHcTpymeHra - nBp =1,03 c-1;
pacxofa Bo3ayxa - Q = 3,4 m3/mMuH; Auametp 1ypa - d = 36 mm, Gyprmasi
ropojia — 6akanbCKUid KBapIUT (BpeMeHHOe COTIPOTHB/IEHHE Pa3ZiaB/IuBaHUI0 O =
190 MIla).

PaccuuTaTh OCHOBHBIE TIOKa3aTesu, MPOM3BOAUTE/IbLHOCTE OypoBoro ctaHka ChY-
125Y-52 ¢ nHeBMoyzaapHukoM [1-125-3,8. PacuéTHble faHHble: SHeprus ygapa A
= 190 Ix; uyactota ygapoB n = 21 c-1; guamerp gosiota d = 125 mwMm;
ko3 duuent kpernoctu mnopog f = 14; ko3ddulveHT mafeHHsT CKOPOCTH
Oypenus c riyouHol ckBakuHbl § = 0,0004 M-1; riy6uHa cKBakuHbI L = 36 M;
K03¢uLyeHT roToBHOCTH cTaHKa kr = 0,86; CTOMKOCTb /10/10Ta Ha OJJHY 3aTOUKY
B = 20 m; BpeMs HaBUHYMBaHMS OJHOW wWiTaHrd tH = 0,9 MuH; Bpems
pa3BHMHYMBAHUS OJHOW LITaHTU tp = 1,3 MuH; A/vHa WTaHru 1 = 4,25 M; BpeMms
3aMeHblI flonoTa T3 = 4 MUH; BpeMsl HaBeJleHUsl CTaHKa Ha CKBa)KUMHY TH = 4 mMuH;
BpeMst 3a0ypuBaHUsI CKBaXUHBI 130 = 1 MUH; UMC/I0 CKBaXXWH B 3ab60e m = 16;
JitenbHOCTh cMeHbl Tcv = 360 MuH; BpeMs Ha IIOArOTOBUTE/IBHO-
3aK/IKOUNTE/bHBIe ornepatmn Tn3 = 24 MUH; BpeMsi OPraHU3aliMOHHbIX MTPOCTOEB
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14.

15.

Ton = 12 MyH; BpeMs IleperoHa craHka 1o = 26 MuH.

Ormpefe/TUTh MaIIMHHOE BpeMsi paboThl KoMOaliHa 1o /100bide tp, KoadduipeHT
COBEpIIIeHCTBA CXeMbl paboTbl 060pyJ0oBaHUs KoMIIeKca ke, SKCITyaTaluoHHYO
TIPOM3BOUTETBHOCTE Q3 /1T OUMCTHOrO KombaliHOBOro kKomruiekca KM142, B
coctaB KoMmruiekca BXoguT kKomOaiiH 1KIII3. PacuétHbie maHHBbIE: BhIHUMaemast
MOLLIHOCTb Tu1acTa m = 4 M; AyivHa JjaBbl L = 150 M; mMpuHa 3axBaTa OUWCTHOTO
kKombaiiHa B3 = 0,5 M; mioTHOCTB yriis Y = 1,4 T/M3; CKOpPOCTB T10/jlauy KoM0OaiiHa
Vi = 3,8 m/MuH; 3aTpaThl BpeMEHU Ha BBINOJHEHHEe BCIIOMOTraTe/IbHbIX OIepaLyi
(KOHIIEBBIX, MAaHEBPOBBIX, 10 3aUMCTKe 3a00s1) tBo = 32 MuH (3a ofuH pabouwnii
LUK/I); KO3(h(UIIMEeHT TOTOBHOCTH, OTpaXkalol[Ui YpOBeHb HaJE&XHOCTU
obopyznoBanusi komriekca kr = 0,85; Ko3(hdUIMEHT HernpepbiBHOCTA PAOOTHI
KOMIUIEKCa, YUUTBIBAOLUN MPOCTOU o OpraHM3alMOHHBIM v
3KCIUTyaTaljuoOHHbIM npuurHam ks.o = 0,88.

Paccuurath TuIOlIaAb pa3pabaTbiBaeMoil TpyAu 3abos S, BpeMsi LMKIAa TIO
orpaboTke 3a00s Ha MPUHY 00/e/1KK T1, YMCI0 IUK/IOB TI0 OTpaboTKe 3abost Ha
LIMPUHY KOJIbLia Kpenu I, KO3(Q(HULMEHT TeXHUUEeCKU BO3MOKHOW HeIpepbIBHOM
paboThl KOMIIEKCa 0 TIPOXO/IKe U COOPY>KeHHI0 TOHHenss km, — Ko3dduimeHT
HENpepbpIBHOCTH ~ paboOThl  KOMILIeKCa B Mporjecce  3KCIulyatauuu ko,
TeOPeTHUYeCKYl, TeXHHYeCKyH0 M 3KCIUIyaTalMOHHYI0 IIPOM3BOJUTE/bHOCTD
rpoxoAueckoro mumrosoro komruiekca KIIIIM-2,60. PacuértHble [aHHBIe:
ryiyOMHa Bpe3aHWsl JIOMaThl B TPYHT JaHHOMW Kateropwu hf = 0,18 m; guametp
muTa Dy = 2,59 M; Bpems LiMKsia 1o oTpaboTtke 3abost Ha rinyouny (hf) Bpe3anus
t3 = 18 mMuH; mmpuHa obaenku B = 0,75 M; HecoBMelljeHHOe C pa3paboTKoM 3ab0st
Y IPYyTMMHM OTlepaliisiMUA BpeMsi Ha OTKAaTKy BarOHETOK U 1oziauy 0710KOB 06e/iKu
tmp = 12 MUH; BpeMs YCTaHOBKH KoJiblja 00/1e/Ku tkp = 10 MUH; HeCOBMelljeHHOe
BpeMsSl TaMMOHa)KHbIX paboT tmamM= 38 MuH; BpeMs TepeIBIKKM IIUTa Ha
IIMPUHY KOJjblia 00eNKK tnep = 6 MUH; BpeMsi yCTPaHeHHsI 0TKa30B 3a LMK/ tyH
= 3 MMH/UMKI; BpeMs MpPOCTOEB [0 3SKCIUIyaTallMOHHO-OPraHU3aljMOHHbIM
NpUYMHaM (3a LMK/I) t30 = 3 MUH.
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ITK-14 roToBHOCTBIO Y4aCTBOBATH B HCC/I€JOBAHUAX 00HeKTOB HpO(l)ECCl/IOHaJIbHOﬁ AECATEC/IBHOCTH U UX CTPYKTYPHbLIX 3JIEMEHTOB

3HaThb

- OCHOBHbIE COCTaBHble UaCTU TOPHBIX
MalliiH 1 000py/10BaHuS;
- TPUHLIUAIBI (YHKL[MOHUPOBAHUSI TOPHBIX
MalliiH 1 000py/10BaHuS;

- TeXHWYeCKWe  XapAKTePUCTHKH U
TlapaMeTphbl TOPHBIX MallH U
obopyoBaHusI.

IIpakTnueckas padora Ne 8

OCOoONOOTUTAUTE WN -

10

. ObsacTb pUMeHeHHs1 KapbepHOTo 3KcKaBaTtopa JKI'-10

. KoHCTpyKTHBHBIE 0COOEHHOCTH KaphepHOro 3KckaBaTtopa OKI'-10
. KoHCcTpyKTHBHBIE 0COOEHHOCTH KOBIIIAa KAPHEPHOT'0 9KCKaBaToOpa

. KoHCTpyKTHBHBIE 0COOEHHOCTH PYKOSITH KapbePHOI'0 9KCKAaBaTopa
. KoHCcTpyKTHBHBIE 0COOEHHOCTU CTpesibl KapbePHOT0 9KCKaBaTopa
. KoHCTpyKTHBHBIE 0COOEHHOCTH CEZJIOBOTO TIOZIINITHUKA

. KoHCcTpyKTHBHBIE 0COOEHHOCTH I'OJIOBHBIX OJIOKOB

. KoHCTpyKTHBHBIE 0COOEHHOCTH [IBYHOTOM CTOMKHU

. KoHcTpykTHBHBIE 0cOOeHHOCTH 060pY10BaHMsI TOBOPOTHOM MIaT()OPMBI
. KoHcTpykTHBHBIE 0cOOeHHOCTH /lebe ki TIoAbeMa

. KoHcTpyKkTHBHBIE 0cobeHHOCTH OapabaHa-peiyKTopa

. CXeMbl 3a11aCOBKM KaHATOB, IPUHLIAT pabOThI IOABEMHOU Y HAalIOPHOU

nebe0K

11
12

13.
14.
15.
16.

17

18.

. KoHCTpyKTHBHBIE 0COOEHHOCTH /1ebeaKH Haropa

. KoHCTpyKTHBHBIE 0COOEHHOCTH TPUBOZA MeXaHH3Ma IT0BOPOTa
KoHCTpyKTHBHBIE 0COOEHHOCTH peiyKTOpa MexaHH3Ma MoBOpOTa
KOHCTpYKTHBHBIE 0COOEHHOCTH LIEHTPATBLHOM LIani(bl
KoHCTpyKTHBHBIE 0COOEHHOCTH XO/J0BOM TeJIEKKH
KOHCTpYKTHBHBIE 0COOEHHOCTH POJIMKOBOTO KpyTa

. KoHcTpykTHBHBIE 0cO6eHHOCTH KabenpHOro OapabaHa

Cxema ITHeBOCHCTeMbI

IIpakTnueckas padora Ne 9

1.
2.
3.
4.
5.
4.

O6nacTs mpuMeHeHUs1 KapbepHOT0 9KcKaBaTtopa OKI'-15
KoHcTpyKTHBHBIE 0COOEHHOCTH KaphepHoro 3KcKaBaTopa JKI'-15
KoHcTpyKTHBHBIE 0COO€HHOCTH KOBIIIa KAPHEPHOI'0 9KCKaBaTopa
KoHCTpyKTHBHBIE 0COOEHHOCTH PYKOSITU KapbepPHOT0 3KCKaBaTopa
KoHcTpyKTHBHBIE 0COO@HHOCTU CTpesibl KapbePHOT0 SKCKaBaTopa
KOHCTPYKTHBHBIE 0COOEHHOCTH Ce//I0BOTO TOIIHITHHKA
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5.
7.
8.
9.

KOHCTpYKTHBHBIE 0COOEHHOCTHU IBYHOTOM CTOUKH

KoHCTpyKTHBHBIE 0COOEHHOCTH 000pY10BaHMsI TIOBOPOTHOM T1aT()OPMBI
KoHCTpYKTHBHBIE 0COOEHHOCTH Jiebe KU TIoAbeMa

CxeMbI 3ar1aCOBKU KaHATOB, MPUHIIUAM PaOOTHI MOABEMHOMN U HaTlOPHOM

nebeqoK

10.

11

12.
13.
14.
15.
16.
18.
19.

KoHcTpyKTHBHBIE 0COOEHHOCTH /iebe KK Haropa

. KoHCTpyKTHBHBIE 0COOEHHOCTH TIPUBOZA MeXaHH3Ma IT0BOpOTa
KoHCTpyKTHBHBIE 0COOEHHOCTH peiyKTopa MexaHH3Ma MoBOpOTa
KoHCTpYKTHBHBIE 0COOEHHOCTH HWKHEH paMbI

KoHCTpyKTHBHBIE 0COOEHHOCTH LIeHTPaTbHOM Landbl
KOHCTpYKTHBHBIE 0COOEHHOCTH POJIMKOBOIO KpyTa
KoHCTpyKTHBHBIE 0COOEHHOCTH XO/J0BOM TeJIeKKU
KoHcTpyKTHBHBIE 0COOeHHOCTH KabesibHOTO bapabaHa
ITHeBMaTHUecKas cucTeMa

ITpakTuueckasi padora Ne 10

OO UlhA, WN -

10
11
12

. ObnacTb puMeHeHMst KapbepHoro 3kckaBaropa JIIT 40.85

. KoHCTpyKTHBHBIE 0COOEHHOCTH KaphepHoro 3KcKaBaTopa JIIT 40.85

. FabapuTHbIe pa3mepsl 5KcKaBaTopa JI1I 40.85

. PacrioniokeHue 060pyZioBaHMsI Ha TIOBOPOTHOM T1aTopme

. KoHCTpyKTHBHBIE 0COOEHHOCTH KOBIIIA

. CxeMa 1o/1BeCKH KOBILIA, IPUHLIAT pabOThI TIOABEMHOU U TATOBOH Jiebe10K
. KoHCTpyKTHBHBIE 0COOEHHOCTH T'OJIOBHBIX O/I0KOB

. KoHCTpyKTHBHBIE 0COOEHHOCTH HAaIPaBJISIOIIUX 0JIOKOB TATOBBIX KAHATOB
. KoHCTpyKTHBHBIE 0COOEHHOCTH MO/IBECKH CTPEJIbI

. Cxema nosmmcnacra rno/iBeCKu CTpesibl
. Kunemarnyeckast cxeMa MoZ/beMHOM U TATOBOU /ie0e/10K
. KoHCTpyKTHBHBIE 0COOEHHOCTH MeXaHH3Ma MIOBOPOTa U OTIOPHO-

TIOBOPOTHOTO
yCTPOUCTBA

13

. KoHCTpyKTHBHBIE 0COOEHHOCTH LIEHTPAILHOU LaTi(hbl




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

14. TIpuHLwMI paboThkl MeXaHM3Ma LiaraHus
15. IIneBMaTHyecKas cucrema
ITpakTHueckasi padora Ne 11

OO UT A~ WN -

. ObnacTb IpUMeHeHNst KapbepHOro 3KckaBaropa JI'-20

. KoHCTpyKTHBHBIE 0COOEHHOCTH KaphepHOTo 3KcKaBaTopa OI'-20
. PacrionoxeHue 000pyZioBaHMsI Ha TIOBOPOTHOM TaTdopme

. KoHcTpyKTHBHBIE 0COOeHHOCTH pabouero 0060pyAoBaHus

. KoHCTpyKTHBHBIE 0COOEHHOCTH KOBIIIA

. KoHCTpyKTHBHBIE 0COOEHHOCTH MeXaHU3Ma X07a

. Kunematnyeckas cxema NpuBO/ T'yCEeHUL]

. KoHCTpyKTHBHBIE 0COOEHHOCTH T'yCEeHUL[BI

. KoHCTpyKTHBHBIE 0COOEHHOCTH MeXaHh3Ma MOBOPOTa

10. KoHCTpYKTHBHBIE 0COOEHHOCTH OTIOPHO-TIOBOPOTHOTO YCTPOMCTBA
11. KoHCTpyKTHBHBIE 0COOEHHOCTH HACOCHO-T€HepaTOPHOT0 arperaTa
12. TIneBMaTHyecKass CUCTeMa

13. YcTpoticTBo KabMHBI MallIMHUACTA

ITpakTHueckasi padora Ne 12

ONOOUT S WN -

. Knaccuduikarwms u 061acts npuMeHeHust ApoOHIoK

. KoHCTpyKTHBHBIE 0COOEHHOCTH 11[eKOBOM Apoouku LTI

. KoHcTpykTHBHBIE 0cOOeHHOCTH 1jeKoBOM Apobuiku III/1C

. KoHCcTpyKTHBHBIE 0COOEHHOCTH KOHYCHOU npobuiku KK/

. KoHcTpykTHBHBIE 0cOOeHHOCTH KOHYCHO# fpobuiku KC/I

. KoHCTpyKTHBHBIE 0COOEHHOCTH /IByXBa/IKOBOH fpobuiku /13

. KoHCTpyKTHBHBIE 0COOEHHOCTH MOJIOTKOBOM [JPOOMIKA

. KoHCTpyKTHBHBIE 0COOEHHOCTH, (POPMBI ¥ TTapaMeTpPhbl MOJIOTKOB APOOU/IOK
9.

KoHCTpyKTHBHBIE 0COOEHHOCTH MPUBO/Ia PeBEPCUBHOU APOOUIKH

11. KoHCTpyKTHBHBIE 0COOEHHOCTH PEBEPCUBHOM MOJIOTKOBOU APOOHITKH
12. KoHCTpyKTHBHBIE 0COOEHHOCTH POTOPHOM Apobunku tvra CIM
ITpakTHueckasi padora Ne 13

1.

Krnaccudukaipsi v 0671aCTh MPUMEHeHUs] HHePLIMOHHBIX TDOXOTOB




CTpyKTypHBIM1
5/IeMeHT
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[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

2. KOHCTpYKTHBHBIE 0COOEHHOCTH WHEPIMOHHOTO TpoxoTta I'UT-51b

3. KonctpykTrBHBIE 0coGeHHOCTH BHOpaTopa rpoxora ['MJ1

4. KOHCTPYKTHBHBIE 0COOEHHOCTH TPY>KUHHOM OMOPBI TPOX0Ta

5. KoHCTpyKTHBHBIE 0COOEHHOCTH MOJBECKH TPOXO0Ta

6. Knaccudukauus u 06/1actb mpuMeHeHUs1 caMmobaaHCHBIX TpoxoToB ['UC,
I'McCiJl

7. KoHCTpYKTHUBHBIE 0COOEHHOCTH MHEPLMOHHOTO rpoxota I'ICJT

7. KoHcTpyKTHBHBIE 0coOeHHOCTH BUOpOBO30OyauTesns rpoxora 'MCJI

8. KoHcTpykTHBHBIE 0coOeHHOCTH rpoxoTa ['CJI

9. KoHcTpykTHBHBIE 0cOOeHHOCTH BuOpaTopa camobanancHoro rpoxora ['CJI
11. Knaccudukauus u 06/1acTb IpUMeHeHHs1 pe30HaHCHBIX rpoxoToB I'PJT u I'P]]
12. TlpyHuMnUansHas cxeMa pe3soHaHCHOro rpoxora I'PJI

13. KoHCTpyKTHBHBIE 0COOEHHOCTH pe30HaHCHOTO rpoxota ['P]

14. KoHCTpyKTHBHBIE 0COOEHHOCTH y371a NpuBojia Kopobos rpoxora ['P/]

15. Knaccudukauus v 06/1acTb IPUMEHEHHUsI TPOXOTOB C HEMOJBM)KHOM paboueid
nosepxHocteio ['TH, I'JIC

16. KoHcTpyKTHBHBIE 0cOOeHHOCTH rpoxoTa ['JIC

17. KoHcTpyKTHBHBIE 0coOeHHOCTH ruaporpoxora ['TJI

18. Knaccudukauus v 06/1acTb IpUMeHeHUs IWTMHAPUUecKux rpoxotoB ['LIJT
19. KoHCTpyKTHBHBIE 0COOEHHOCTH LIJTMHAPUUecKoro rpoxora LT

6.2. Bonpocs! K KO/UIOKBUyMam

KosinokBryMbI IPOBOZAATCS BO BpeMsi JTabOpaTOPHBIX 3aHSATHI Ha MATOU, AE€BSTOU,
TPUHA/LATOM M CeMHA/ILIaTOW HeJlesisIX CeMecTpa.

IIpakTnueckas padora Ne 14

1. Knaccudukarpst MeTo10B 00€3B0OKMBAHUS

2. TIpyuHOMn ¥ LUK paboThl LeHTpudyr

3. KoHCcTpyKTHBHBIE 0COOEHHOCTH U MapaMeTpsbl LieHTpudyru @BIII

4. KoHCTpyKTHBHBbIE 0COOEHHOCTH U TIapaMeTphl BePTHKAIbHBIX BUOPAIJMIOHHBIX
¢unbTpytromux neHtpugyr @BB-1000

5. KoHCTpyKTHBHBIE 0COOEHHOCTH BUOPAIIMOHHOTO MPpHBO/ia eHTprdyru HBB-




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

1000

2,7/8

6. KonctpykTuBHBIe 0cobeHHOCTH LieHTprbyru ©@BII-1120

7. KoHcTpyKTHBHBIE 0co6eHHOCTH LieHTpudyru ®I'B-1320

8. IlpuHnunuanbHas cxeMa LIHeKOBOM LieHTpudyru OI'I

9. KoHCTpyKTHBHBIE 0COOEHHOCTH U MTapaMeTpPhbl 0CaIUTe/IbHO-(UIbTPYIOLIUX
tentpudyr OI'II-1320D

10. KoHCTpyKTHBHbBIE 0COOEHHOCTH Y MPUHLIMIT paboThl BakyyM-(uibTpa Y 80-

11. KoHCTpYKTHBHBIE 0COOEHHOCTH CeKTopa BakyyM-huabTpa 1Y 80-2,7/8

Ha KoniokBuyMe CTyZIeHT OTBeuaeT Ha 3 BOMpoca M0 NPOWeHHbIM pa3zenam
JVCLUIIVHBI.

Ymetb

- BBIJIEJIATh B KOHCTPYKIMUA TOPHBIX MAIIHUH
U 000py/IOBaHHSI OCHOBHBIE COCTaBHbIE
YyacTy;

- pa3spabathiBaThb KMHEMATHUECKHE CXEMbI
TOPHBIX MalllMH U 000pY/J0BaHUS;

- OLIEHHBAThb TapaMeTpbl TOPHBIX MAILUH U
obopymoBaHusl.

KonnokBuym Ne 3

Turel ¥ TUIOpa3Mephl TOPHBIX MAIIVH /11 MeXaHU3aL[|uK Pa3pabOoTKH M0JIe3HBIX
VICKOTIaeMbIX

OTKPBITBIM CTIOCOO0M, VX XapaKTepPUCTHKH 1 TIPUHLUI JeCTBYS:

1. Knaccudukarys s3kckaBaTopoB. KOHCTPYKTHBHBIE CXeMbI OZJHOKOBLIOBBIX
5KCKaBaTOPOB

. 3apybesKHbIe KCKaBaTOPbI

. MexaHHWueckas npsiMasi HallopHasi Jiornarta

. I'napaBmueckuil 3KcKaBartop (TipsiMasi U oOpaTHasi JI0TaThl)

. Aparnavix

. KoHCTpyKTHBHBIE CXeMbl MHOTOKOBIIIOBBIX 9KCKaBaTOPOB

. llertHOM 3KCKaBaTOp

. PoTopHBIM 5KCKaBaTop

. ®pe3epHBIM 3KCKaBaTOP

10. Pabouee o6opysoBaHUe 0JHOKOBIIIOBOTO 9KCKaBaTopa MpsiMasi MexaHhdecKast
jonaTta

11. Pabouee o60opysoBaHie 0/JHOKOBIIIOBOTO 9KCKaBaTopa mpsiMasi U obpartHasi
TY/ipaB/MyecKas jonara

OO Ul kA~ WN




CTpyKTypHBIM1
5/IeMeHT
KOMITeTEeHLIU

[1naHvpyeMble pe3y/ibTaThl 00yUeHUs

OueHouHble cpefCTBa

12
13
14

. Pabouee o6opyzoBaHue gparsiaiiHa
. Pabouee o6opyoBaHue 1IeITHOTO MHOTOKOBIIIOBOT'O 9KCKaBaTOPa
. Pabouee 060pyOBaHrEe POTOPHOTO KCKaBaTopa

KonnokBuym Ne 4
Turbl ¥ TUTIOpa3Mepbl TOPHBIX MAILVH /1/1s 000Tall[eHus! TI0JIe3HBIX NCKOTIaeMbIX,

Hnx
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19.

XapaKTepUCTUKU Y TIPUHLIUI JeCTBUS:

. 'HepLIMOHHbIe IIIeKOBBIe POOUIKU

. Ko/10CHUKOBBIE TPOXOTEI

. HenTtpudyru ocapurenbHbie

. TsbkenmocpeHble cerapaTopbl

. becniopuiHeBble 0TCaj04UHbIe MallIUHBI

. MexaHnueckue (pyioTaljiOHHbIE MAllIUHbI

. [IHeBMOMexaHHyecKue (I0TaljMOHHbIE MallIUHbI
. I'mpporpoxorsl

. [llapoBble U CcTepKHeBbIe Me/IbHULIbI

. lllekoBbIe APOOUIKH

. KoHycHbIe 1poOuiKu KpyrmHOTO ApoOsieHust

. KoHycHble 1poOunku cpeiHero ¥ Menkoro JpobieHus
. IHepLIMOHHBIe TPOXOTHI

. BaroHoonpokupIBaTeIM POTOPHBIE

. BaroHoonpokupiBaTem ¢ 60KOBOM pa3rpy3Koit

. 'nepuoHHbIe caMobaiaHCHbIe TPOXOThI

. PoTopHbie apobunku

. MonoTtkoBble po6uIKu

Otca/louHble MAlIMHbI C TIOABWKHBIM PEIIeTOM

Bnagetsb

- MeTOIUKOU CTPYKTYPHO-
(hyHKI[MOHA/IbHOTO aHa/IM3a FOPHBIX MalllWH
1 060opyZoBaHMs;

- MeToJuKaMM  pacyeta
rapaMeTpoB TOPHBIX

OCHOBHBIX
MallliH n

Pa

by
Pa

CCUMTaTh TEXHUUECKYI0 W 3KCIUTyaTal[HOHHYI0 CKOpOCTb OypeHusi s
poBoro craHka BKI'-2 c OypunibHOM TronoBKOM — mepdopatopom ITI-1.
CUéTHbIE JJaHHbIe: 3Heprus yzAapa nepgoparopa A = 98 [Ix; yactoTa yJapoB n

= 90 c-1; guametp mmypa d = 45 mm; KoadduiueHT Kperocty ropog f = 19;
JIeKPeMeHT 3aTyXaHHsl SHePruy CUI0BOro umnysabca o = 0,03; riayouHa mmypa L




CTpyKTypHBIM1
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OueHouHble cpefCTBa

0bopy/J0BaHuS;
- METOJWKAMH TIPOEKTUPOBAHMSI JeTasield 1
y3J/I0B TOPHBIX MAIlIMH U 000PY/[0BaHMSI.

= 4,4 m; ko3dpduumenT roroBHoctH kr = 0,88; umcio OypuIbHBIX MalllMH Ha
yctaHoBKe R = 2; ko = 0,8; cTolikocTh pe3ija (KOPOHKHM) Ha O/IHY 3aTOUKy B = 25
M; CKOPOCTb 00paTHOTO X0Zia OYPUIbHOM TOIOBKMUOX =12 M/MHH; BPeMsi 3aMeHbI
pe3ta (kopoHku) T3 = 7 MuH; Bpemsi HaBefieHUsI OypPUIbHOW MAIIMHbBI C OHOTO
mmypa (CKBaXuHb) Ha Apyrod TH = 3 MuUH; Bpems 3a0ypuBaHWs LIITypa
(ckBakuHb1) T30 = 1 MUH; K10 TITypOB B 3a60e m = 40; AyIUTETbLHOCTH CMEHbI
Tcm = 360 MuH; BpeMsl Ha IOArOTOBUTE/IbLHO-3aK/IFOUUTe/IbHbIe ornepauyu T3 =
52 MuH; BpeMs OpraHusalMOHHbIX npoctoeB Tom = 38 MUH; BpeMs IeperoHa
yCTaHOBKU T = 26 MUH.

PaccunrtaTh TEXHUYECKYI0 W OSKCIUTyaTalMOHHYH) CKOpPOCTb OypeHus [jisi
OypoBoro cranka BK-2IT c OypunbHOl TosoBKOM — mepdopatopom ITK-60A.
PacuéTHble JaHHbIe: 3Heprus yzapa nepgopartopa A = 95 [Ik; yacTtoTa yAapoB n
= 45 c-1; guametp 1mypa d = 56 mm; KoadduiueHT Kperocty ropog f = 14;
JeKpeMEeHT 3aTyXaHHWsI SHePIrUM CHJIOBOTO uMIy/bca o = 0,05; rmybuHa mmypa L
= 4,6 m; ko3duumenT roroBHoctH kr = 0,89; umcio OypuIbHBIX MalllMH Ha
yctaHoBKe R = 2; ko = 0,8; cTolikocTh pe3ija (KOPOHKHM) Ha O/IHY 3aTOuky B = 28
M; ; CKOpOCTb 0OpaTHOro xoza OypW/IbHOM TOMOBKAVLOX =16 M/MUH; Bpems
3amMeHbl pe3iia (KopoHKH) T3 = 5 MUH; BpeMsi HaBeZieHUs] OYPUIBHOM MaIlWHBI C
OZIHOTO IIIMypa (CKBa)XWHBI) Ha pyroi TH = 1,5 MuH; BpeMst 3a0yprBaHuUs IIITypa
(ckBakuHbl) T30 = 1 MHH; K10 TITYPOB B 3a00e m = 44; 1yIUTe/TbHOCTh CMEHbI
Tcm = 360 MuH; BpeMsl Ha IOArOTOBUTE/ILHO-3aK/IF0UUTe/IbHbIe ornepauyu T3 =
44 MuyH; BpeMmsl OpraHu3alMOHHBLIX IpocToeB Tom = 26 MUH; Bpems IeperoHa
ycraHoBky T = 30 MuH.

Omnpefennts 3KCIUIyaTallMOHHYI0 IPOM3BOAUTENBHOCTE (3  NIPOXOAYeCKOro
kKoMmOaiiHa 4I1[12 co CTpeoOBUAHBIM HCIIOJHUTELHBIM OpraHoM. VIcxozHbie
[l@aHHBIe: CKOpPOCTh IepeMelleHuss KOPOHKU VK = 2,1 M/MUH; IIMpUHA 3axBarta
KopoHKM B3 = 0,95 M; MUHUManbHbBIM AuaMeTp KOpoHKM Dmin = 0,55 wm;
MaKCHUMasbHbIN AraMeTp KOpoHKM Dmax = 0,95 M; K03 puLeHT HCIo/ib30BaHus
KOpPOHKH 10 guameTpy ka = 0,9; ceueHue BbIpaOOTKM B Mpoxojke Stp = 15 m2;
I11ar yCTaHOBKM paM Kperu | = 1 m; KoadduienT opranusanyu padot kop = 1,3;
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BpeMsl HeCOBMeELLeHHbIX BCIIOMOraTe/bHbIX ornepauuid TBo = 55 MuH; Bpems
IIPOCTOEB 10 3KCIUIyaTallMOHHO-OPraHu3alMOHHbIM TpUurvHaM 130 = 16 muH;
NPOJO/DKUTENBHOCTE cMeHbl Tcm = 6 uy; TmOl — Bpemsi eXeCcMeHHOro
TEeXHUYECKOTO o0caykuBaHusi Komruiekca, Tm01 = 0,5 waca; Tpn — Bpems
peryiaMeHTUpPOBaHHOT O IepepsiBa, Tpn = 0,33 yaca.

PaccuntaTh TEXHMYECKYI0 W OSKCIUTyaTalMOHHYH) CKOpPOCTb OypeHus [jisi
OypoBoro crtanka BKI'-2 ¢ OypwibHOM rosoBkod — mepdoparopom ITI-1.
PacuéTHble JaHHbIe: 3Heprus yzapa nepgopartopa A = 98 [Ik; yactora yAapoB n
= 90 c-1; guametp 1mypa d = 56 mm; KoadduiueHT Kperocty ropog f = 20;
JeKpeMEeHT 3aTyXaHHWsI SHePIrUM CHIOBOTO uMIy/bca o = 0,03; riybuna mmypa L
= 4,4 m; ko3pduumenT roroBHocTH kr = 0,86; umcio OypuIbHBIX MalllMH Ha
ycraHoBke R = 2; ko = 1; 0,8; 0,7 npu uncsie OypuibHBIX MallliH COOTBETCTBEHHO
1; 2; 3; cTroMKOCThb pe3lia (KOPOHKM) Ha OJHYy 3aTouky B = 15 m; ckopocTb
obpaTtHOro xoZa vox = 19M/ MUH BpeMsi 3aMeHbI pe3rja (KOpoHKH) T3 = 5 MuH;
BpeMsi HaBe/leHUs1 OYpW/ILHON MalllMHBI C OZHOTO IIypa (CKBa)KMHBI) Ha JIPyrou
TH = 2 muH; Bpemsi 3a0ypuBanus mmypa (cKBaxuHbl) T30 = 1 MUH; uyHCIIO
mmypoB B 3aboe m = 34; aymmrensHOCTh cMeHbl Tcv = 360 MuH; BpeMsi Ha
IIOATrOTOBUTE/IbHO-3aK/IFOUMTe/IbHble  orepatu T3 = 36 MuH; Bpems
OpraHu3alMoHHbBIX NpocToeB Tomn = 28 MuUH; BpeMs neperoHa yCTaHOBKU 111 = 32
MUH.

PaccuuTath TeXHMUECKYH0 M SKCIUTyaTalMOHHYH) CKOPOCTb OypeHus [jis
OypoBoro cranka [1BY-80M c OypuibHOI rosioBKoi — nepdopaTtopom ITK75A.
PacuéTHble naHHbIe: Heprus yjapa nepdoparopa A = 176 [Ix; yactoTa yAapoB n
= 37 c-1; pguametp mmypa d = 40 mm; KosdduLueHT Kpenoctu nopog f = 16;
JleKpeMeHT 3aTyXaHHsl SHepPruM CUIoBoro ummysbca o = 0,04; rnybuna mmypa L
= 20 m; ko3bdument rotoBHoctd kr = 0,9; uncio OypuIbHBIX MalllMH Ha
yctaHoBKe R = 1; ko = 1; cToMKOCTb pe3lia (KOPOHKH) Ha OJHY 3aTOUKy B = 20 m;
BpeMsl HaBUHYMBAHUA OLHOU IuTaHry tH = 0,5 MMH; BpeMsl pa3BUHUMBAaHUS OJJHON
mTaHru tp = 1 MuH; ayvHa mwradry | = 1,22 m; BpeMst 3aMeHb!I pe3stia (KOpoHKu) 13
= 4 MUH; BpeMsi HaBe/leH!sl OYPUIbHOW MAIlMHBI C OHOTO HITypa (CKBa)KUHbI) Ha
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apyroit TH = 5 muH; Bpems 3a0ypuBaHus 1inypa (CkBa)kuHbl) T30 = 1 MUH; UnCIIo
mnypoB B 3a6oe m = 14; gmmrenbHOCcTh cMeHbl Tcm = 360 MuH; Bpemsi Ha
NOITOTOBUTE/ILHO-3aK/IF0unTe/IbHble  onepat T3 = 40 wmuH;  Bpems
opraHu3aLMOHHbIX rpoctoeB Ton = 60 MuH; BpeMs neperoHa ycrtaHoBku 1T = 30
MUH.

. Paccuurtate pnsi mepeHocHoro mnepgoparopa III136B MoiHOCTE yAapHOro

MexaHn3Mma Ny, MOIIHOCTb MexaHu3Ma BpailjeHus: NBp, CyMMapHyH0 MOLJHOCTb
NZ, yzaenbHbIM pacxof Bo3yXa q M CKoOpocTh Oypenusi v. I[locTpouTh rpaduku
3aBucumocTeii v = f (d) uv = £ (0).

PacuéTHble faHHBIe:

OHeprud yjapa nopiss - Ay = 36 [Ix; yacrora ygapos-n = 38,33 c-1;
KpyTsmuyii momeHT M = 20H-M; uacToTa BpailieHusi 0ypoBOro MHCTPyMeHTa - NBP
=1,54 c-1; pacxopa Bo3ayxa - Q = 2,8 M3/MuH; fuameTp winypa - d = 32 MM,
Oypumasi mopo/ia — CpeJHe3ePHUCTHIN MecuaHrK (BpeMeHHOe COTIPOTHB/IEHHe
pa3zgasivBaHuio o = 12 MIIa).

. Paccuurtate pnsi mepeHocHoro mnepgoparopa III163B MoHOCTE yAapHOro

MexaHu3Ma Ny/Ji, MOLLIHOCTb MexaHu3Ma BpalleHrss NBp, CyMMapHYH MOILLHOCTb
NZ, yzaenbHbIM pacxof Bo3gyxa q U CKoOpocTh Oypenusi v. I[locTpouTh rpaduku
3aBucumocTeii v = f (d) uv = £ (0).

PacuéTHble faHHBIe:

OHeprud yzapa rnopiss - Ayz = 63,74 Ix; yactora yzgapos - n = 30 c-1;
KpyTsiiuit MoMeHT M = 26,93 H-M; yacToTa BpaiiieHust 0ypOBOro MHCTPYMeHTa -
nBp =1,54 c-1; pacxoga Bo3ayxa - Q = 3,85 m3/MuH; Auametp mnypa - d = 46 mm,
OypuMmasi lopo/ia — TpPaHOAMOPUT (BPEMEHHOE COTIPOTHB/IEHNE Pa3fiaB/IMBaHUIO0 O
= 95,3 MIla).

. PaccumTaTtb OCHOBHBIE MMOKa3aTeJ/ik, IpOU3BOAUTE/IBHOCTL M CKOPOCTb 6yp6HI/IH

OypoBoro cranka HKP100M c¢ mnHeBmoyzapuukom II11105-2,4. PacuétHbie
JlaHHble: sHeprus yzgapa A = 93,2 [Ix; wacrtora yjapoB n = 28 c-1; auamertp
ponota d = 105 mm; koabduimeHT Kperioctd mopoxa f = 14; koadduimeHT
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10.

naJieHnsi CKopocty OypeHusi ¢ riybuHou ckBaxuHbl 3 = 0,0004 m-1; riybuna
ckBakuHbl L = 40 M; kKo3pduireHT rotoBHOCTU cTaHkKa kr = 0,9; cTOMKOCThb
[l0J10Ta Ha OZHY 3aTOuKy B = 15 M; BpeMs HaBMHUMBaHUS OAHOM WITaHrM tH = 0,5
MUH; BpeMsi pa3BUHUMBAHUSI OJHOW INTAHrH tp = 1 MUH; AyiMHA wWTaHru | = 1 m;
BpeMmsi 3aMeHbl fjo/10Ta T3 = 4 MUH; BpeMs HaBe/leH!s1 CTaHKa Ha CKBakuHy TH = 4
MUH; BpeMsi 3a0yprBaHusi CKBaXUHBI T30 = 1 MUH; UMC/I0 CKBa)KHH B 3a00e m =
14; pmuarensHOCT CcMeHbl Tcm = 360 MuHH; BpeMsi Ha TOATOTOBUTE/IBHO-
3aK/IIOUUTeIbHBIe orepaluyd Tn3 = 20 MUH; BpemMsl OpraHU3aljMOHHBIX IIPOCTOEB
Ton = 10 MuH; BpeMms IeperoHa craHka T = 20 MuH.

OmnpeznenuTs MalllMHHOE BpeMsi paboThl KoMbaiiHa 1o Jo0bide tp, K03dduimeHT
COBEpIIIEHCTBA CXeMbI paboOThI 000pyJ0BaHUS KoMIIeKca ke, SKCIuTyaTaluoHHYIO
TIPOU3BOIUTETBHOCTE Q3 [/Ii OUMCTHOrO KombaliHoBOoro kKomruiekca KM138, B
cocTaB Komruiekca BxoguT Kombaiin PKY13. PacuéTHble AaHHbIe: BbIHUMaeMasi
MOLHOCTh Iwlacta m = 1,8 Mm; gnvuHa yaBel L = 180 M; muMpuHa 3axBarta
OouMcTHOro KoMmbaiiHa B3 = 0,63 Mm; motHocTh yrist y = 1,35 T/M3; CKOpPOCTh
nogaun kKombaiiHa Vm = 5 WM/MUH; 3aTpaThl BpeMeHH Ha BbITIOTHEHUE
BCIIOMOTaTe/IbHBIX Orepaluii (KOHLIeBbIX, MaHEBPOBBIX, I10 3aUMCTKe 3a00s1) tBO =
30 mMuH (3a ogwH paboumii LWKT); KO3(hOUIMEHT TOTOBHOCTH, OTPa’KarOIIHiA
yYPOBeHb Ha&KHOCTH 000pyZoBaHusi Komruiekca kr = 0,82; ko3dpduumeHT
HerpepeIBHOCTH ~ pPabOThI  KOMIUIEKCA,  YUMTHIBAIOIIMA  TIPOCTOM  TIO
OpraHM3alMOHHBIM Y 3KCILTyaTalMOHHBIM NpuurHaM ka.o = 0,90.

PaccuuraTh TuIOlIaAb pa3pabaTbiBaeMoil TpyAu 3abos S, BpeMsi LIMKIAa TIO
orpaboTke 3a00s Ha MPUHY 00/e/1KK T1, UMC/I0 IUK/IOB TI0 OTpaboTKe 3abost Ha
IIMPUHY KOJIbLia Kpenu I, KO3 (ULMEeHT TeXHUUEeCKU BO3MO)KHOW HeIpepbIBHOM
paboThl KOMIIEKCa 0 TIPOXO/IKe U COOPY>KeHHI0 TOHHenss km, — ko3dduimeHT
HErpepbpIBHOCTH ~ paboOThl  KOMILIeKCa B Mporjecce  3KCIulyatauuu ko,
TeOPeTHUYeCKYl, TEeXHHYeCKyH0 M 3KCIUIyaTalMOHHYIO IIPOM3BOJUTE/bHOCTD
TIPOXO/UECKOTo IMTOBOTO Komrviekca KT1-5,60. PacuéTHble JaHHBIe: TyOWHA
Bpe3aHMs JIOTaThl B TPYHT AaHHOW Kateropuu hf = 0,25 m; nuametp mura Dy =
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5,63 M; Bpems LMK/ 1o oTpaboTke 3ab0st Ha riyouny (hf) Bpesanwus t3 = 16 muH;
mmpuHa obzenku B = 0,75 M; HecoBMellleHHOe ¢ pa3paboTKOM 3a00s1 ¥ APYTUMHU
orepanysiMM BpeMst Ha OTKaTKy BaroHeTOK U mojady 00KoB obzenku tmp = 20
MWH; BpeMsi YCTaHOBKHM KoJjiblla 007enky tkp = 10 MHUH; He COBMeIl|eHHOe BpeMsi
TaMIOHa)XHBIX paboT tmam= 40 MWH; Bpems MepeJBIXKHM I[UTa Ha IIUPUHY
KoJbIla 00ZienKu tnep = 4 MHH; BpeMsi yCTpaHeHUsI OTKa30B 3a LUK tyH = 2
MUH/LIMKJI; BpeMsi TIPOCTOEB T0 3KCILTyaTalliOHHO-OPraHU3allMOHHbIM TPUUKMHAM
(3a UuK) t30 = 3 MUH.

Paccuutate g mepeHocHoro TiepdopaTtopa II[163B MOIIHOCTL  y/AapHOTO
MexaHu3Ma Ny, MOIIHOCTb MeXaHu3Ma BpalleHus: NBp, CyMMapHYy0 MOILIHOCTb
NZ, yzaenbHbIM pacxof Bo3yxa q U CKOpocTh Oypenusi v. [locTpouTh rpaduku
3aBucumocTeii v = f (d) uv = £ (0).

PacuéTHble f1aHHbIE:

12.

13.

OHeprud yzapa rnopumss - Ayz = 63,74 Ix; yactora yzgapos - n = 30 c-1;
KpyTsiiuit MoMeHT M = 26,93 H-M; yacToTa BpaiiieHust 0ypOBOro MHCTPyMeHTa -
nBp =1,03 c-1; pacxoga Bo3ayxa - Q = 3,85 m3/mMuH; AuameTp mnypa - d = 42 mwm,
Oypumasi mopo/ia — 6aka/bCKHiA KBapLUUT (BpeMeHHOe COTIPOTHBJIEHHE
pa3gasivBanuio ¢ = 190 MITa).

Paccuurate pna mnepeHocHoro mnepgoparopa I[1I163B  momjHOCTE  yAapHOro
MexaHu3Ma Ny, MOLIHOCTb MexaHu3Ma BpalleHrss NBp, CyMMapHYH MOILLHOCTb
NZ, yzaenbHbIM pacxof Bo3jyXa q M CKOpocTh Oypenusi v. I[locTpouTh rpaduku
3aBucumocTeii v = f (d) uv = £ (0).

PacuéTHble faHHBIe:

OHeprud yzapa rnopumss - Ayz = 63,74 Ix; yactora yzgapos - n = 30 c-1;
KpyTsiuit MoMeHT M = 26,93 H-M; yacToTa BpaiiieHust 0ypOBOro MHCTPyMeHTa -
nBp =1,03 c-1; pacxoga Bo3ayxa - Q = 3,85 m3/muH; aAuametp wmypa - d = 40 mm,
Oypumasi mopo/ia — KpUCTalJTIMUeCKU CUZIepUT (BpeMeHHOe COTIPOTUBJIEHHE
pa3gasivBanuio ¢ = 139 MITa).

OrnpesiesiiTh  3KCIUIyaTalUOHHYIO IPOU3BOAUTENBHOCTL Q3  MPOX0OA4YecKoro
kombatiHa I'TIKC co CTpesioBUJHBIM HCIIOJHUATE/LHBIM OpraHom. VIcxomHble
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14.

15.

Jl@aHHbIe: CKOpOCTh IlepemelieHus: KOpoHKH VK = 0,01 wm/c; mmpuHa 3axBarta
kKopoHku B3 = 0,8 M; MMHMManbHbIA AuamMeTp KOPOHKM Dmin = 0,5 wM;
MaKCHMasbHbIM AraMeTp KOpoHKA Dmax = 0,9 M; K03 (dHULMeHT HUCIo/1b30BaHus
KOPOHKHM 110 fuametpy ki = 0,9; ceueHue BbIpabOTKM B Mpoxozke Stip = 12 m2;
I1ar yCTaHOBKY paMm Kperu |1 = 1 m; ko3 duimeHT opranusauuu pabor kop = 1,2;
BpeMsi HECOBMEIL|eHHbIX BCIIOMOraTe/bHbIX orepanud TBo = 45 MuUH; Bpems
IIPOCTOEB II0 3KCIUIyaTaljJMOHHO-OpraHv3alMoOHHbIM NpuuvHaM T30 = 8 muH;
NPOJOJ/DKUTE/ILHOCT cMeHbl Tcm = 6 y; TmOl — Bpemsi eXeCMeHHOro
TeXHUUeCKOro obcaykuBaHusi Komruiekca, TmO1 = 0,5 uvaca; Tpn — Bpems
perjiaMeHTHpOBaHHOrO mepepsiBa, Tpn = 0,33 vaca.

Paccuurtate pnsi mepeHocHoro tiepdopatopa IITI54B1 MOIHOCTE yAapHOTO
MexaHu3Ma Ny/J, MOLHOCTb MexaHu3Ma BpalljeHrss NBp, CyMMapHyl0 MOILLHOCTb
NZ, yaenbHbIM pacxof Bo3ayxa q ¥ CKOpocTb Oypenust v. Iloctpouts rpaduku
3aBucumocTei v = f (d) uv = f (0).

PacuétHble faHHbIE:

OHeprus yjapa nopuss - Ay = 55,5 Ix; yacrora yzapos - n = 39,16 c-1;
KpyTsmuyid MmomeHT M = 29,43 H-M; yacToTa BpaitjeHHs 0ypoBOro MHCTpPyMeHTaA -
nBp =1,03 c-1; pacxoga Bo3ayxa - Q = 4,1 m3/mMuH; AuameTp wirypa - d = 40 mwm,
Oypumasi mopo/ia — CepULIMTH3MPOBAHHBIN ruaba3 (BpeMeHHOe COTIPOTHUB/IEHHUE
pa3zasivBaHuio o = 107 MITa).

PaccunrtaTh TEXHMYECKYI0 W SKCIUTyaTalUOHHYH) CKOpPOCTb OypeHus [jisi
OypoBoro cranka BK-2I1 ¢ OypuibHOUW TosioBKoii — mepdopatopom ITK60A.
PacuéTHble JaHHbIe: 3Heprus yzapa nepgopartopa A = 95 [Ik; yacTtora yAapoB n
= 45 c-1; guametp 1mypa d = 45 mm; KoadduiueHT Kperocty ropog f = 10;
JeKpeMEeHT 3aTyXaHHWsI SHePIrUM CHJIOBOTO uMIy/bca o = 0,05; rmybuHa mmypa L
= 3,8 M; Ko3pduumenT roroBHoctd kr = 0,9; unMcio OypUIbHBIX MAllMH Ha
ycTaHoBKe R = 2; ckopocTh 00paTHOTO Xoza OyprIbHOM TOOBKUVOX =13 M/MUH;
ko = 0,8; cToikocTh pe3lia (KOPOHKM) Ha OAHY 3aTOUKy B = 15 M; BpeMsi 3aMeHbI
pe3ia (kopoHku) T3 = 7 MuH; Bpemsi HaBefieHUsI OYPUIbHOW MAIIMHbI C OHOTO
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KOMIIeTEeHIINHU

mmypa (CKBaXWHbI) Ha Apyrod TH = 3 MuH; Bpems 3a0ypuBaHWs LITypa
(ckBakuHbl) T30 = 1 MUH; uncIo TITypoB B 3a60e m = 30; A/IUTE/TLHOCTH CMEHbI
Tcm = 360 MuH; BpeMsl Ha IOArOTOBUTE/ILHO-3aK/IFOUUTe/IbHbIe ornepauuu T3 =
42 MuyH; BpeMmsl OpraHu3alMOHHBIX IpocToeB Tonm = 34 MuH; Bpems IleperoHa
ycTtaHoBKY T = 28 MuH.
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0) lomoyiHUTe/IbHAA IUTEpPaTypa:

1. Typrems [O.K. T'opHble MammHel ¥ 000py/0BaHHMe TI0/3eMHBIX pa3paboTok: YueOHO-
MeTo[udyeckoe rocobue. — Ekatepunbypr: U3matenscteo YITY. 2007. - 302 c.
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https://e.lanbook.com/book/3444.
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1. PernetnukoBa, E. C. Co3/aHue MPOeKTHO-KOHCTPYKTOPCKOM JOKYMEHTAI[|H : yueOHoe
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https://magtu.informsystema.ru/uploader/fileUpload?name=1058.pdf&show=dcatalogues/
1/1119408/1058.pdf&view=true . - MakpooOBbeKT. - TeKCT : 3/1eKTPOHHBIMN.

3. Benan, A. K. [IpoeKTHpOBaHMe U MCC/Ie[J0OBAHHE MEXAHW3MOB MeTa/JTyPruueCKUX MalllMH :
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r) [IporpammMHoe o6ecrieueHue u IHTepHeT-pecypchbI:
[TporpaMmMHOe obecrieueHue:

Haunmenosanwue 10 Ne norosopa CpoK JeliCcTBUS JIMLIeH3UU
MS Windows 7 [O-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouyHO

77ip cB0OO/IHO pacnpocTpaHseMoe | HeccpouHO

Autodesk AcademicEdition K-526-11 ot beccpouHo

Master Suite Autocad Civil 22.11.2011

3D 2011

Autodesk AcademicEdition K-526-11 ot 6eccpouyHO
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Master Suite Autocad MEP 22.11.2011
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Geovia Surpac vgr-077 or 01.09.2012 beccpoyHo

HNHTepHeT-pecypcsl:
1.  VudopmaimonHasi cuctema «EanHOe OKHO [oCTyra K 0Opa3oBaTe/IbHbIM pecypcam»,

OOpa3zoBanve B 0o0macTd  TeXHUKW W TexHosorudd, ['opHoe pgeno. —  URL:
http://window.edu.ru/catalog/resources?p rubr=2.2.75.5 .
2. MexayHapo/iHas CHpaBOYHasi CHCTeMa SKOHOMUYECKHX COOOILeHWH U OTpac/ieBoi

aHa/IMTUKUA CpeAcTB MaccoBoil uH¢opmaumu polpred («Ilosnmpen»), otpacib «MeTannyprus,
ropHoe ziesio B P® u 3a pybeskom». — URL: http://metal.polpred.com/ .
3. Hayunas snektponHas bubmoreka: https:/elibrary.ru/project risc.asp.

4. TlouckoBas  cucrema Akagemusi  Google (Google Scholar). -  URL:
https://scholar.google.ru/
5.  YuebOHbi ¢uabM - TOpHble paboTel  [OnekTpoHHBIM  pecypc]. — URL:

https://vandex.ru/video/preview/?

filmId=13146773981173894291&text=10Tr00+OTKDLIThbIe+TOPHBIe +PA00TEI+ITO+UHTEPECHO -
3arJi. C 3KpaHa.

9 MaTepua/IbHO-TeXHHUYECKOe o0ecreyeHne JUCIUITTHHBI
MaTepHranbHO-TeXHUUYeCKOe 0becrieueHre JUCIUIIMHBI BKTIOYAeT:
Tun v Ha3BaHUWe ayIUTOPUU OcHalleHue ayIuTOpun
YueOHbIe ayITUTOPUU 151 MynbTUMeIuliHbIe CPe/ICTBA XPaHeHUs, repeiauu U
TPOBe/IeHUs 3aHSATHH JIEKIIMOHHOTO | TIpe/icTaBeHust UH(OpPMaLY, MaKeThbl
THTIA

YuebGHble ayIUTOPUA ISt [TepcoHanbHble KoMMbIOTepHI ¢ MaketoM MS Office,
TpPOBe/leHUs IPAaKTUUeCKUX Autodesk Autocad, Surpac u ¢ JOCTYIIOM B 3/IeKTPOHHYIO
3aHSITUM, TPYTIIIOBLIX U nH(OpMaIMOHHO-00pa30BaTebHYI0 Cpefly YHUBepCHUTeTa

VHJVBU/ya/IbHbIX KOHCYJ/IbTaLUH,
TeKYLL[er0 KOHTPOJIS U
TIPOMEXYTOYHOU aTTeCTaluu
[TomerieHue fi71s1 camocTosiTesibHOM | [lepcoHanbHble KomrbioTepsl € aketoM MS Office,

paboThI 00yYArOIIXCST BBIXO/IOM B UHTEPHET M C ZIOCTYIIOM B 3JIEKTPOHHYO

uH(OpMaIMOHHO-00pa30BaTe/IbHYIO CPe/ly YHUBEPCHTETA
[MomelijeHye [i7ist XpaHeHHUsT U Cre/uiaxu, Ceidbl /11 XpaHeHus1 yueOHO-MeTOAUUYeCKOU
PO UIaKTHUECKOTO JOKyMeHTal[|iH, yueOHOro 060py10BaHus U yueOHO-
00C/Ty>KUBaHUsS yueOHOTO HarJIsIIHBIX TIOCOOMIA

obopyoBaHus
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